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1 4

INTRODUCTION
1.1 %TF FIRST®

FIRST® (For Inspiration and Recognition of Science and Technology)Hi & B 5 il B[] (Dean Kamen)
AL, BIEBUKTE DEMEFARRBIER. FIRST AL T8 B A /R M ARy, 22— FIERA AL
LA o

FIRST firJ& VU KI5 H -

«  FIRST®HI#EANRETE, EEVI=2m=, 14 £ 18 %

«  FIRST® #H APk, EEV—2m=, 12218 A%

«  FIRST® 'k (LEGO®) Wi, @&/MURIWI—, 9% 14 H% (LELAMIIN 9 & 16 %)
«  FIRST® 'k (LEGO®) #4EkaE, E&4))LIEE/NU, 6% 10 %

VT M IRATM FIRST B4 Mk www. firstinspires.org 3REUE £ 56T FIRST Ti H 115 5 .

1.1 Z&XWA

762019 4 10 A, fHid #5557 R+

(Dr. Woodie Flowers) {EAN—(L it & TREAHEREIHHE, 1
e th i) FIRST il UL & FIRST ffar ke (WAED I T
fiTe RECMESHT I S A 25 At SR TR I — ) o At AR I8 R SR 5 L
FR)3E 3 AT A DX P o 1 A B B FRATTT B AL 2 o T 3 AR A R
AREMIES: N %

Figure 1-1 Dr. Woodie Flowers, 1943-2019

1.2 FIRST {lif8 A E&

FIRST Hl#s N3e3% (fifx FRC) A& A M N I CEZEON TREIMAZIT) 20 e BT R B T A i
RE -5 B th SATLAE o6 FUASE TAR LSE 4 IOHLER A SE 38

XA BAE R JI 583845 G 1R A LRI X a5 ARL BRI ™4 . 8 7™ A% B RN, A7 PR A B3 5 S I TR FR
HN, BMERE AT R RN, Bt ME “ WA, BARIBNA RIS 2 PR, BRI
PLAS N 76 O (AT 55 X U 58 e 11, FRC ik 2% A4 )R T RE M BT B SE 1) T RE 243085

fE—H M FRC JH@ HiG3) (Kickoff) #RE A4 B A PR LR N R . XL R 1) S 2640 R
SRR SEBRIE 55 AR SE GO A & T AT R I PR, BMEIREE ARG /E T —#g. PMha

Bl 2 e I 1 5 TR #f - (Gracious Professionalism®) , #HBhH A, 5 HMMMEAEIES 55%

G, XWFAHB (Coopertition®)

7£ 2020 &, FRC <H %) 4000 SZBAHIUT 10 T R ZAESN. IXEAEAMER B EE SN, HPIEER
2K E 5= [E LA H AR R AL X
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i FRC 23 BMILK 2 5% 66 M [X 1538, 105 MBIXEE, 11 MHIX LRI LI . sk, HHL
800 SZRMAFRAG 2N H 8t A 280 b —3g) FIRST SR FRII TR -

LIRS A T WRAE 2020 £ 1 H 4 HA/NH FRC T HiEsh F At
FEIF R HE S, B BB

FE—IRMAEF) 2020 HFHFENE “TRFEAE” (INFINITE RECHARGESM) [4:%
T R3] 2020 FEFE LN =L
W — T I8 H i S R B, A NHLAE AN HE I o

1.3 SEE5LTIEM, FIRST® 5%2—

F S S (Gracious Professionalism® ) & FIRST Fs#fif—34y, & —Famy X, St &
FILAE, AT AR, EEANNSHX.

5 9 5 T RS AR B AR B — 5 S BT AR REZ AN AR PR A [ R

— L0 T R W 5 MRS PR T R R AR

i 19 PR 25 AN I A A2 XU )

AT E AN, ST IRA L PR R IR

HA& VRS A AT R R B RIR, IF B 7 SUE I8 F I SRR T 32 B4 = 5
e ) 55 TR AR A 3 AT T A A5 2R BIEA E (1 SRR LA LR B SRS PR IR

LA FIRST & RAE, RRWEIAMLS 255118 1%:

FR ISR I FE G, (B AR IR IR A LR il DA
8 o AL AR AT NI AT TR S BN IR B

FIR, A SANERERZAR S N PRI R a7 — i

i, i SRR R B NAER 85 M E & TR # N A — P i 10 0 =00 B iR, A
MNTEN LR T IEE SBURME, AN NEHSEMERE, B SHR 260,
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FIRST Hl M LA BRI it % 0% W0 T 7 sRALAR A AABRRE) E1 BHRAT ML . 575
ARG FIRST RS04 0 T RIFHOIIIE, ik FIRST 24 15 AVRIF S5 h O JIA
11— 555

- At 36 35 ) Wit 1, (1943 — 2019)
SR FIRST Jiji i)

Lo HACIS TR ANR K BELIR ST AR AL AN B AR I . AR S IRV 2E — 28k T i S
TV SRS, LS AT AT F A R B B B A A B 2 T R AT, T SZ AT 5E 2
PExE TR SRS Lo FEFR S IR B L2 B 1 5 T oA o, I s BA AT AR B3 B2 5 b mT LI
T AP B0 R AR X R 5

1.4 HHj
{E FIRST, 1. (Coopertition®) JE{E AL ) FE 2 FR I L A AFE O F RORN B3 . HL B ST AR AR

[A] B AL 58 40t AR AR B HNZ AR LA B, M E SRS AT 22 B, B & MBS T Im R B 2
2o BRI AL TE 4 B B T AR IR OO T Bk B A Bt A

R BRI 5 R RRENEE

i 3555 /R W4 FIRST 7 B w32 . 2015 4 FIRST 2 R FE AL I 9 57 /R 43k
RFAC M EEERRIKF He 7P FRC BUILAE TR AN FE = I i 25 5
PR RS R IR A, SRR R EE R . BN E 573k,
ST, RAAT 07 sSERBUER, B S REE K H AR R B 5 LA ik B H AR 2 T
FIRST W] LA ] 72 A0 U AN 75 351 SR 8 J L-PAT AT 3 SRR L, ELFRATT B8 3R — N 5 B 1 B 1
B, o) TR LSS, X RvrRAMER TP LEEE L, HHRAAENE.
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FAVEEIE AT AT XS F IE DU FEIRE S 526 e . AT AE M T2 A
ANIERIS 5 SR A & R B — L A5 25 52 06 AT NI B 2R 55m%

MAEFIENL 2 NBUE S IR, 76N E 3R b B Ml &, 76 ) e B Szt He 38 5Rmss

R IR — RAFERN R, HIE 7t E S rimE, b RO KERIE5" .

Woodie Flowers Dave Kelso (131) Earl Scime (2614)
Liz Calef (88) Paul Copioli (3310, 217) Fredi Lajvardi (842)
Mike Bastoni (23) Rob Mainieri (812, 64, 498, Lane Matheson (932)
2735, 6833)

Ken Patton (51, 65) Mark Lawrence (1816)

Dan Green (111) '

Kyle Hughes (27) Eric Stokely (258, 360, 2557,
Mark Breadner (188)

& 5295)
Bill Beatty (71)

John Novak (16, 323) Glenn Lee (359)
Dave Verbrugge (5110, 67)

Chris Fultz (234)

Gail Drake (1885)
Andy Baker (3940, 45
g ( ) John Larock (365) Allen Gregory (3847)
1.5 EEBEH

MEER LA EEENS FIRSTHEMES:
“IRlEE T AN ARSI TN, Bk, SEEFERMATN A4 FIRST K211,

PAVFIE S EH TR, BRI LR — M, #HEMZ5EFEERHE
S, RO, BN, FEELIEE, S0, B MEER ARG EFHE
) BB 2 SR

MRS NS H 5 B H Bah e, oA IEEBEEAA 1 = B E “miE” ok

W AR S MBS RE A AN 78S, 7o il SRl A 2 e gg . BIEE 12 FIRST Midnfik. #%

BT FIRST SiA 2 BUS BUE I B FI AL . FRATHIEE R KBS T “ Mg 5 %Mo o

(Gracious Professionalism® ) & FIRST /51— 4y, 2&—FEEEr R, siihm

JREM TAE, AT ANRIE, BEMANSHX. 7 RN T 55T, fEEHE
—A e, IR R .

PRG3R, FRATUGR RN N AT B R R %0, IS
FATHK

P>
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FeAT A BRI A A R

EEA AT EAS IR K

N HAm AR AR (1) B IS 4558 H K

BN FRF I A IR — 1 T

{8 FIRST P AL 25 I AN FNTE AT

fERFEIE LK F 2 H R

EIANBATEHERE EE F L E . SREUE A RSN, FRATTSEAS SRR DL IR
WONFATH GRS . FIRST Website FIRST ‘B WA e 4 10 ¥ TS LE AR S0 38 W 28 3% [X.
AR B, AR ARIE S e I3 AL .

Chief Field Supervisors /% #1135 — Paul George & Scott Goering
Chief Judge Advisors & /# 1FZs /i — Allen Bancroft & Cindy Stong
Chief Referees E/# #;) — Aidan Browne & Jon Zawislak
Chief Robot Inspectors B /#Hl#s A £22 4 - Al Skierkiewicz & Chuck Dickerson

Chief Volunteer Coordinators F/# & /& # ik " — Laurie Shimizu & Sarah Plemmons
1.6 AKX X IRH6

2020 FEZ=H N T BT FRC BAMTL3RE 2020 FE5 A1 “ PR 78687 ELFEMIME EokIE . BISLA T T LR 3]
LIRS

o KT “TEIRFERE” LEIRRE MR

« RT “LMRTERE” LIRS

o KT “TEIRFERE” Wi LR IR

o ARSI (Flnd, 29p, HWEREEAT, PlIESRESSEIE 2T M)
© BAMEAR{RTAE 2020 FELBE P SRR R A E )

Fif 385 53 N L SRS HUNF M (Event Rules Manual) , X F ML HHAR T L -3 13
AR AR BE R EE o EE BRI MU T2 A D9 B A0 5 Mk (kb 7, ARO[ 4% 2
.

AT W) H R SOARMERS, MRS AR 1R iRk R, D a4 AT, sseprrh ]
AEACE PR DU MU P AT RS . W SRAR B B2 7 AP M BTE WA, IR RN T AR ZE =01, BA
A FEBR 1 2SR A PR Al o

BARENEam B S, R, REIAMBIE . X R RER R X R EEEL, AR
IT5L B BT 22 A KT VE RS AT & UL I HLES A

F8 1) A U A B B /MR S B B S PS8 A R RI[ZE (blue underlined text) SREERR.

£ FRC Al “TEPRFERE” P BA Sl i S R B R AR TRV R (Glossary) =R E S, I HAEASKI
SHR AL AR R . (FESCOOR SR 45 K S 78D

I ) s 75 2R FH BRI S8 S 3R] (4 ¥ 5 BRI S 807 10 R 48 (Pldn 22 A U i 5= RS, BRI ¥ 5
BENG,” 555) o BARBIRA M2 RATX AN 7 % (Betn “S1” J T4 N (Safety Rules) &5 —
).
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B, ERFIUNE @R BIEEES .. BEPRNATESHIES, FHAXENES
PR M2 3R A RIS R, FEBIERMA RN, JF 7T RELE MR ma i R S 4
LG ASE

AR IIN AR T M2, EEAIEARZEF N EA FFERBCE . B v
BAEATHIAE (10 P9 AT P A R SRR A, AR 9

SR e 2 P 5 B 2 ) RO i DU (AR A A RS I 2 5 38 30 KB R B R . A RS
M (L RSl P& FNBIRE, filhn “17 355 (2 43 JEK)” 0“6 98- 4 58~f (£ 193 JE
K)o O IR DY g NS A ROT AP S R (Bt A e KA ) R IR, de/IME i) BB o B
HEH RN T IRMESH LR, TR BAEA T M S B 4R b g il RSB 5 RO IR (e
LA SR ST AR RS 438 1L e | BRI

U RTINS T RE, MRS, B YRR B 2 U BN B o X S I S P N e
F4& (bold blue text) T LAX 3o #4412 1 ) 55 111 2 1 7 A2 AR ART 23 B R S 0. I o
R 1R A B i BUBE . WRARARIL T 25, Il FIRAT (letus know) , EATZAIEE.

[A1BA B2 Y50 5 RN AR R O CELnxs S 108, — e i, HIBNVAHRS MM E, Hlas Nz
WA T AR , FTUASHIETFME, nTLLYsR FRC B MRIR1SIXE(E B (FIRST Robotics
Competition website)

1.7 FH8EFMEMBRER

“TRRFERE” MIZETRN P A e 012 I SB S, RSN 73 B SGE AL BRI ) DAL i e LA 1

FE T SO B SEE RRAS X AT SR A5 I A 4 B e 4% AL 1 RN A BEes N A, AReHAEE B . ARG
FTHEZHREE, ERIBELZ frcteamadvocate@firstinspires.org.

WA T B BACRRAS 1 26 T ZR AN B R T3, A RAGTE FIRST 385 5 282 1k} JU i
(FIRST Game and Season Materials webpage) FI5E3C pdf i 3E 5 15 582 9 T & oAUS i & R
A

1.8 BIAEH

HIBASEH (TEAM UPDATE) 1% HIR & 41 FRC #: X B 7 28O A s (ean 0, BIgREE) , siEk
L HE BRI B HIESI MK A 2020 45 2 A 21 Hz (8], HBASE Bk T8 B A A d. 16
20204E2 A 21 HE 4 A 7 HZ I, RBNEFCE TR %, BB\EIE AT “TRAGE” MERS
EEZHRITH (Game and Season Materials web page) , il# 7635 [ Z< #0018 T 4F 5 ST & AR

BRI, [T A S B g o T A A

o ININEIN K DU B R, BG5S BT (This is an example)
o BEMNER N B KT EMIBRZL. IR This-is-an-example) .
o NIERRNBONE AR TR IR, FRREEFM, DA ER. AEEREHF

(This is an example) .
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1.9 [BERG

%} 2020 FZEHNFAM (2020 Game and Season Manual) #1 FRC ZEF A%< (F/IRST Robotics
Competition Event Experience web page) I &AM 5E R # A LMEH FIRST B 7 1% R4 (
Question and Answer System) , [ RG0KE S5 [E A 5B 7] 2020 4E 1 H 8 HHF 4 12 S MZE RS
I EARAAT T DAE “TEFR 7R RE” BIFEHMBERTOR DU 4R E] (Game and Season Materials web page)
]2 RGIAE R ERUN AR 2, DR S 50 23 [T 2 I N S 78 B 7 SCRA I S AR B, I TBA
T RIE AR R

)% RGN R LU 1) R b Ty

o ONHBOE S BOSR 1S DL e
o WAEJEFEH P e SR Pk, B
o MHLERA RS LRSS B

AR A E R G R A S BRI -t BL (0 S 2R, (E ) 2 [0l 5235000 T 0k Tt 5 1) 25 2 [ (1 il s o
J& . 2R EAR AT UL TR 3R R it ie, B FHLE KA S A (Inspection & Eligibility
Rules) FI#k#IH5] (REFEREE Interaction) 543K, IIHERFIFINLIR G415 A KRG WRIR
SR BCE IR e SRR HE M, E SR FRC ‘B J7HRAH firstroboticscompetition@firstinspires.org.

AUl T, SRR EA R AR SG . AN b 2R m R A T A SAE R & RGP =, tan:

o RXAEM, ZMBE, AHMA

HBEY LR TRIRIRDL, BRI ORI NZ S A A ?
« EERHM

o SR

U o) RO 3 2t — SO AR B AT RS A, AR EL SR R, BN, DL RN B AR TR . b
un:

o FRATHLAE AR A BRI R K 0 AWGA0 28, IXFhER 2 BT T R HU 2K
o BATARBEZE 2 M G MR T ILEAN AT X, 27508 AN BT Y Z a2 ik
F, BEARRE— T U dn ey 4 35 1 2

K E5E
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2 LEFEME

2020 GAME OVERVIEW

2
2S SOLIDWORKS

Modeling Solutions Partner

fE “ToMRFEAE”  (INFINITE RECHARGESM) o, WA HEORY “58—#B17”  (FIRST City) 4324
AR 2 M9 G R — L/ NT B SR T R (RS SR . A AN I B S A AT ] S AL 8 N SE TSR RN s e
A3 E KA aRe, R EY “E T SRAEEIRIVORY . N T BUE T E KAESRB RIS, B
AN TFEAENE — RN E Bt E e A, T RS/ B, MLas N FE A eI S
ML E R AR IR T !
1E15 B A B, ML AL BT & & NP AT8h . S Bk LR 100 k1535

1. 4 “ReERD % “ReRErmnm”

2. @% “HIIRZ”

TEEETORIN 243 15 B0, B FEEIA ABHIR . S BRI DL I H 4k 8245 5
FREfE “REEHEI0” ik “REE b7

SERR kiR

SERK “ALE FE

BETE “PEIR” b

5. B “YPIEHR” BAKFAE

B2 45 TR Jm AT B e 20 A BB AL B 15 L BRI A

PODN~

2 Overview
5%?, INFINITE "
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3 EY
ARENA

FHOETHA “TIRAEE” LRIV E RGN —V): i, feE Ay s, HLas AfEml it 5550
i BT B o

T RPN, TERA RS kAL, H, FERZ. ©o8Bi. s N &z
RS LR A YRS . BRATS R —V1SB IR IE R F R TAHFE PPIRES . R MIEH e
ANFEFAE BB TENREASE, Froab e —ShzR, STFHE EERIY, 155% “2020
I An RAFRCE” (2020 ARENA Layout and Marking Diagram) o I (R AT 2 76 1 HLER N F I i
A N X P 2 5

AREATHIE R DA RN TER R RERS, T EARERRH R RIEEN . LR HESEE
Jr IR AL AR LIRS REHE R R ST, R ZE S ™. B EI4K, CAD AL, FITERR 78 RESFHh ) B ¢ bl 15 e
(R 2 R ARAE 2020 IR Fe e H 5 S E R THE (2020 INFINITE RECHARGE Game & Season
Materials page) -

3.1 izt

2
2S SOLIDWORKS

Modeling Solutions Partner

Figure 3- 1 INFINITE RECHARGE

RN TCIRFEREF b I R~ 26 TR 1174 i (%) 821 JHK) 3 52 B 5% Fi~f (%) 1598 JHK) , i H
B, WMISEAL, WEEBRCERTEE (BRIIFEREAT ML R O MRE) - AR ETER
AR, B, MRS AR R,

5‘5!?1 INFINITE B ARENA
ROBOTICS RECHARGE. 350f 128
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https://firstfrc.blob.core.windows.net/frc2020/DrawingPackages/LayoutandMarkingDiagram.pdf
https://www.firstinspires.org/resource-library/frc/competition-manual-qa-system
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PUERAESA T g YRS RSGEIESR, ETTR, ISR, A ORI 3 B ALK

RTINS T B o AL T T KR A, R AR R RS L T A R A AR K S
BRI AR 2 8] o AR AR IEE AR AT — Bl [ 4

— FRLL T RE B LA — JRE R 5 e B 1 23 I S T O OB B AL . 20075 e R R S BB B K — & 4
W7 RE R LR 27 B B RS ) — 0

BT 2 A AN AR T B AR A I B AL

Yy R A ARGk RS, R M A B Sl Shaw Floors, Philadelphia Commercial, Neyland 11 20, “66561
Medallion” C(i&7F & Neyland Il #EE 2 AT A IE K1,  AEARE & aT LLSEARIE Y Neyland 1), H T
R BE 120 2% [ 52 75 35 VR M THD A FH B AR 2 3M 77 (3M™ Premium Matte Cloth (Gaffers) Tape
(GT2) ) B ZAZ AT IR

D PA R A R 1 SR T ) (20 48 JEOK) L HEZRDU M th B M S A, HEZR A B 2 AT SR R IR AR
CfaI Pk PC B o A AITEER BE B35 Rl O S mT By LA U b A L A b it . PRI B L A DIE TR A 2R
AL L3 NS A2 ELER N 13T )R, W 98RO 3 JER 2 Je~) (20 97 JBoK). 114

Dy LU FRIIIA] = ORKF R AD

2
2S SOLIDWORKS

Maodeling Solutions Partner

Figure 3-2 Gate locations (14 Hp i to 5 He i dbAr D

FEA A GG PR . — MRAS (ATRR AR Gihi) 384E 2020 B 77 FIRST 37t B 4CRTE A (1) it
(2020 Official FIRST FIELD Drawings & Models) o« 5 —ANEAN B AndyMark it fildssz, BRI L
HUVEX ), (HEERS, BAARRIRIA AR B, BE & —301. AndyMark fiz3zth A2 T 78 e ) 00 Hp A5
% (AndyMark website) o AFMHIATA B A R R 3 E21L Sehidn b .
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http://multimedia.3m.com/mws/media/1217295O/gaffers-tape.pdf
http://multimedia.3m.com/mws/media/1217295O/gaffers-tape.pdf
https://www.firstinspires.org/robotics/frc/playing-field
http://www.andymark.com/Field-p/am-2800.htm

FIRST® Robotics Competition

3.2 X#EE5HRIC

Wyt R B IR AR L RO SEAR T TR . BRAEARONIRR], ARPTE H Thric XK 7t R 4k
HR AT 3M (AT BT R I A3 ). BRIR AT B 2 9es) (29 5 JE2K) 3M™ Premium Matte Cloth (Gaffers)
Tape (GT2).

TARTING LIN
INITIATION LINE S G LINE

TARGET
ZONE

ALLIANCE | P Smas
STATION | LOADING \ \ 1
| ZONE

2
DS SOLIDWORKS

Modeling Solutions Partner

Figure 3- 3 INFINITE RECHARGE FIELD Tt [l 7 e 37t f#R €]

IR (ALLIANCE STATION) : 30 Zi (%) 914 JE2K) %8, 10 JER 9% Je~} (£ 328 JEK) ) 12 LR
10% i) (21 393 JE KK AL, @ E LR X, W8 TR, B BT E B i iy
2k,

WIgHZE (INITIATION LINE) : H—2cF37 A 58, ~PAT HEE S RnE b 2 SH8E & 10 38R (4
305 JEK) iz ) AR i e T i . LB B FTIRLR7ERE 7 X3 (SECTOR) 4%k, WKEEBcEEMVIaheRiE
A X% -

X (LOADING ZONE) : JRIZN 5 HER (£ 152 JEK) , i 2 HER 6 Ff (£ 76 JEK), 75 [l e B TERR
() = AT IX I 2R X e 2R et M o Je K B € PR M e P B Al B X T AR B 85 1 R B P (R 26

5%?1 INFINITE B ARENA
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L& 5 (RENDEZVOUS POINT) = 5 R 6% Ji~f (29 170 JH2K) %5, 12 3ER 6% 9] (£ 383 JHK)
e, R BTG PR DX 3. 122X 45 E Bk BT Je 2 (0 3 SR RN 43 B £ I s SR R R BT R . T
AHARA S T B BT R R R 2k

L | N\

Figure 3-4 Red RENDEZVOUS POINT

4T/ 7K 8% (SECTOR) : 26 HR 11v4 3l (2 821 JE2K) %8, 10 #ER 2 %~ (249 310 JEK) K, %3]
1o B TC R I X 3. 20/ 7 X 3 E 45 E I B, I FEL RS AR BIBTRR 2R . X Bk I AR B 3 M R 2k

Frafi2k (STARTING LINE) : 2N % B[R 95, ~FAT HLEE SRS bl 2 S#E &P 2 e R
4 GisF (2 71 JHEK)Z I A A TR . R T RGO B, TFARLAE 2 SHEES I S —.

HA#[X (TARGET ZONE) : JKiU N 4 S (29122 [HK), B 2 5e 1 6 5i~F (4 76 JHK) , 251l E E LR
I =M. B AR IX B RE S DR 8 BB (B e a4k i L . B AR X T AL 55 1 Bk B BT 8 €0 P sz 2
%%

BEYEiE (TRENCHRUN) @ 4 3R 7 Y% Jis) (249141 JE2K) %5, 18 LR (4 549 JEK) K, FEEEL
PRAGIX$K. 0@ i R, Frm i B 28, B9k s il st v e () — O B L o 358900 S0 THI AR
& TR AR .
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2
23S SOLIDWORKS

Modeling Salutions Partner

Figure 3-5 Blue TRENCH RUN (9 i (o X oM i T 50i@iE X, B a R Ao E 5D
3.3 PERESF

GENERATOR SWITCH

Floor protection |} |
BOUNDARY
9 ft. 6% in.|

14ft. 1% in.

: [5f %in|
: 3 e L | 2
" N PS SOLIDWORKS
A o Modeling Solutions Partner

Figure 3-6 SHIELD GENERATOR

& RAES (SHIELD GENERATOR) J&—Ji 14 T 1%s Hi~) (29 431 HK) %8, 15 HR % 55} (2 459
JEK) K, 9 TR 6%, Jisf (29 291 JHOK) B, BT rh g, g RAESMERA 22.5 B
Z, PERERILE 2B TS ABENYEIF G, DRI % T LA XIR . 1254 B R 0 X 38,

3 ARENA

5%?1 INFINITE "
ROBOTICS RECHARGE. 350f 128
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FIRST® Robotics Competition

ZE 7 R b IR . A RO LB TR G R AR LD Pre E RT XEER T E
KA — 7

3.31 PEAERTREY

I KA AR I E AL R 1 TR afe 1 BER (29 30 e 30 JEK) HUIETT TEMTZRZH A MTZR45 M 13 LR 1%
P (41400 HEK) 98, 14 JER Y6 i) (£ 429 JEK) K, Je 9 SR 2V Jif (£ 280 HK) mi. 4 MEE
My B SCHEAE T B A b o LT 47 A R DU SA R ER S HT 2R DU 32 6 9E~) (29 15 JHOK) ik, JBJEN Y6 JE~T (4 3
ZK) .

9ft. 2%in.|

g

T
/N
\
|
p
L
s
p

e —
\¢

\
7

v

,,114 % In\ )

T 2
4 PS SOLIDWORKS

Modeling Solutions Partner

Figure 3-7 SHIELD GENERATOR structure

3.3.2 PEFFRX

PE RS 2 N EAFBEE P E %X (GENERATOR SWITCH) . 4G SAHEIAIEE 7 %R 6 Ji~f
(%1229 JEK) , NIEILEK 10 R 1% Jef (29 309 JEK), & 4 JE 6 Ji~F (£ 137 JEK) FIL el = MK
TEtR . BAPEIFRHA — M T4, BNRTFAEWEE TR E KR T T RIS . B
FF9 AV gi~F (2 4 JEK) SMERRAE, BERTEAMUPIBKE &R 4 SR 7% Jo~F (4 141 JERK) Ko ik
J5 FRAR A BE B R 3V, i) (20 9 JHSK) , KON 1R (430 JEK). NT %40, SHKETY
AER T AR RN . BT8R (G Eig) M Gty KR 3-8 (Figure 3-8) RIF

SR Ty

3 ARENA

5%?1 INFINITE "
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FIRST® Robotics Competition

9ft. 3% in.
above floor protection

9ft. 6% in.

ANDEE __/

»
»

2
DS SOLIDWORKS

Modeling Solutions Partner

Figure 3-8 GENERATOR SWITCH

TELCFTT IR B, BT AL TP B, Bgdhm 6 98 R 3 Si) (29 160 JEK).  FPE IR iRt oA A
R THLEE NRAE R F A EAEE . O T T (W E 26050 #14r GENERATOR SWITCH
Scoring), JEIFRAL T KA B s ¥ B 3-9 (Figure 3-9) SRt #ETF A T/ PR ZS AT A
HiK 8 FEHIRE . YUETIT R M KA F Iy 14.5 [ . 3G T 5B A gk i 7> 4 93 % (4 42

JT)» BT R R 7% 2 R 2 Jis}F (2 66 JEK) 4b.

Highest position Vil
6 ft. 6% in. - _ | |Starting height
| q 5ft.3in.
Upper LEVEL limit Lower LEVEL limit
5ft. 11%in. Lowest clearance height 4ft. 7% in.
3ft. 10%in. \
I /'i Lowest position
‘ H 2% in. —
L ‘, i
p
DS SOLIDWORKS
Modeling Selutions Partner

Figure 3-9 GENERATOR SWITCH range of motion.
(note: dimensions are to the top of the flooring protection carpet)

3 ARENA
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E KA A BRI RIHERT & s A BB BT R I R T ORHORES . B2 (S BRI A R AE ST R
(SHIELD GENERATOR Lighting) -

3.3.3 5L,

WFEFE 3 JE) (0 8 JHOK) 58, 1 98] (20 3 JEUK) mpuabil bk (LB 3-11 el M) B kA%
NIRRT B 4 N EETARRIFETZ X, FER R 6 98 3% J&~) (£ 162 JEK) %8, 5 JER 107 %t (4
180 JEK) Ko 1A FEHIBEARNE ENGEIER b, i DLox il 176 96T (2 3 HOK).  ZLET5 SR 1 3¢
RAY% Gt (2 42 JEK) it slhi—AEAR 1 98] (2 3 oK) ML L ZRE B Hih . — X B LI
S R T I AN ZL T o BT ZRAT P A SRR AR A ) D o, T N A TR L s € PO iy o X 4
e b 21K T 3L e

5ft. 10% in.J

L

5ft3%in.

;e
2S SOLIDWORKS

Modeling Solutions Partner

Figure 3- 10 BOUNDARY dimensions.

—2V% JT (£ 3 ZK)ERIRER AR MR b, R R T — EHUEOR R A TR . XM AR
DRA B LES AR RS TN BIRAS X IO T RZ) % 914 10 =2K). T KL

5%?1 INFINITE B ARENA
ROBOTICS RECHARGE. 35.0f 128
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FIRST® Robotics Competition

Floor protection carpet

Floor protection hardboard

FIELD carpet BOUNDARY

s
DS SOLIDWORKS

Modeling Solutions Partner

Figure 3- 11 Floor protection cross-section

3.3.4 FEXEmI
PE RS E T HERAT LTI R 455G 6 & mist. HERIT AT 20 BT 2 AL TR
S BN .
BRI E R ERS A 3ABELITE TR SRR AT AL
o NIRRT I B EMIA T, S BE JE s R
o BT ARAERESTREEE R BENT R, 5 B e & s
© BEMTRAERCERONTZE T, HIZRSHTPANT IEMTAAE, =420 =B BOis o 2 mist
3.4 EXHERY

3.4.1 BXHAR

BeEIsE (ALLIANCE WALL) ZfENLEs NAIEEVETF, HEK NRETFRAMER. ChEs, HEuh,
Ae B V2 R BBk B R BRI ) 4 & T DA b b SR TRI L2 B8 T 38t

5%9” INFINITE B ARENA
ROBOTICS RECHARGE. 350f 128
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FIRST® Robotics Competition

POWER PORT PLAYER STATION 1

PLAYER STATION 2

LOADING BAY

PLAYER STATION 3

2
25 SOLIDWORKS

Modeling Solutions Partner

Figure 3- 12 ALLIANCE WALL

#{E4 (PLAYER STATION) fEBCHIRE B 3AMIE . #4FE & BER LA D I B E FEAE A TP
N BAMEEGHEA R 3 T (291 H2K) MR, 3 SR 6 JE~F (29 107 JH2K) = 132 B B R %
TR . — MR 2 TR & I F R IB TSR E W A . T 5 98 R 9 9] (£ 175 JEK) %, 1
B Ve gt (2931 JEK) Ko 55k 4 TR 6 Fisf (137 k) K, K2y 235k (5 HK) 58 (9 BEARNM N 7E
By b, BOEAL, WUAEHEAGURNEBEERSEEERE T L. 1 SEEGH 3 SEG 5B B
M9 o8 110 B

FARIEG A IMERCHE T3 E
o TIRBURMIMIL: W] DHd AN ERAF & M L, EZphizf 24 (FMS)

o AN 120 PRESENXEIEIE . BT LEA, WA 2 <8l as. HRGERAER &4t ()
WA o T EERERE R & I ARG, 6 1Bk 2 A 2 AR S8 i
(ARENA FAULT) . BRINRERFED, FrbiEREXSF HRGLIEAE D L.

o 1/METIEM (E-Stop) : EHRAEGHAM, MTHERSEI ML AR,
o ARSI BoRIME S, ZARAEERAE G RITHE .

o AANBMELEDAT: RoRprmEREAIEIE, SORHLEE MRS SHLHIRES, ZRAEBRAE & TR
Jefr B . B LED AT RE B R KRS B A

o WL FRHUESNEREREG . MRS RAEE T LE3ER B

3 ARENA

5%?1 INFINITE "
ROBOTICS RECHARGE. 350f 128
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FIRST® Robotics Competition

o NHR: APREIL. —FZLLIERT, it KRG RS LM E, (EHLENERAE
Fo H—MMGREHET, Hlas AT ZHIRE (BYPASSED) , Hlés ANAIRIEGRE T
BRek, BEA AR TR S

o Az WIRIFLAHET, HAACEE LT st R TEURES. LSRG, T
ML ARG HEE, LED WAL,

o BRI LED JTH 5. IMLsZh R SHZHE T .

o UANPRNEIRE CRELE 2 SHRES) ¢ DURIIUEH Z/ONE, SRR IFIER 2 Dw R vh
R AR B IGA FEH -

o IpMUEHIRGREEMLLT: — R 2 SERIEE T FIT,

2
DS SOLIDWORKS

Modeling Solutions Partner

Figure 3- 13 LOADING BAY
A (LOADING BAY) 7 6 3E R 6 #a~f (£ 198 JEK) &, 5®A (L1652 EK) . T 25/ 3
SHEAEGZ . ANJSETET R L 5 M E R A 1A RS RE E .
H 2 MEIFEM 3N EIEIE, CEE Y DR 395~ (L8 HK) kb, Sl OfEE s 2
TR (L4161 JHK) Eab. SvEEMEmAr, HORTE 2 JR Vs Jis) (462 EK).
B 2 NMEMEEE M. AT PR 7 M EeE . JE IR R S N 4 JER 117 I
P (20152 JHoK) F1 5 R 9% it (20 177 JHK).

3 ARENA

5?” INFINITE "
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FIRST® Robotics Competition

Backboards

INNER PORT
OUTER PORT

BOTTOM PORT

2
2S SOLIDWORKS

Modeling Solutions Partner

Figure 3- 14 POWER PORT

i B 2 MEeER: D (POWER PORTS) . 207 e L 2 BRI RS — 85y, WhReE g4
BB — 30 . REANBEEE 10 TLR 2V Tk (£ 310 JE2K) &, 4 SR (29122 JHK) 58 (A P4R) »
M1 SEEGHN 2 SEEG 2. ReREMEMRIIED, SMTHE0, PR D RYRE &= b IR T 4)
JE##E 1 (BOTTOM PORT) Ay 10 %&~f (2 25 JE2K) &1, 2 9610 ) (%) 86 JEK) %8 MK, fHE
HOEE 1 BER 6 JET (2 46 JEK) M.

HhEFE (OUTER PORT) NIEANIALIE, 2 986 Ja~f (29 76 JHEK) . A4 Do s e 8 R 2Y
BT (% 249 JEK) &

WEHEE (INNER PORT) AEAE 1 HER 1 &~ (£ 33 JEK) RIEIE, FEE AT O E£ M 2 JER 5% Ji)
(%174 JEK) 4b (RO BTSN B T AR B R R . 3O B EE 8 XN 2V i) (4 249 JHK)

o

ol

3 ARENA
INFINITE

FIRST Vo
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2
DS SOLIDWORKS

Madeling Solutions Partner

Figure 3- 15 POWER PORT dimensions
A REREBE SR CRS R R R B B E I Tukh . BEE HLIR i A\ S T [l B i

REEUNA 2 /> PCHRESHT, A TAMBE LM RIARAVE A2 T 1L A & st 3 th 3 Ah . N4 6 B
(#4183 JEoK) K, 3 HER 8 T~ (24 112 JEK) &, M THAES BT

>
DS SOLIDWORKS

Modeling Solutions Partner

Figure 3- 16 Backboard dimensions

5?” INFINITE B ARENA
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FIRST® Robotics Competition

EANER B, A KRR G sh 1 LED AT 2 HR AW At & et p B N & . 5750 KT 26 B IO b e I 46y
SoHD, BEEWAEATM, BB, BRI S AT X AR E N T . AT REAET
MrEr (Stage) I8R5t 1 X, HPrR/RAeE MRS REAF . HIRAAE, BT 2K 4 %)
KT, FFseAHR 1 AT RARRIG In 7 — AR i, % 1K 3-17 (Figure 3-17) &

Figure 3-17 POWER PORT CAPACITY progress

TOFNHAT 2% AR R CR DA D FosiIfLE, i 7 e R IR RIA B FE . AT R b xf
MRomkels 122 A IR 4 34T CRET w5 1 8] 4, LRSS 27 £ 30, 5% 1 X7 RERRHRE 14
RERHIM) LLAN, o B RAT A F RIF Bebts 1 6 prfon i SRS I RE R Rt HUE 2 A . 38 3-1 (

3 ARENA
=4 INFINITE Vo

COMPETITION RECHARGE 5o 126
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Table 3-1) Fl4 3-18 (Figure 3-18) 45 &l oKAE I BEAR A FIRT Bedt 2 52 — XA I 1 2/ e it

Table 3- 1 Node pattern per CAPACITY

1 14-17 15 f1 16 I |
2 11-13 f1 18-20 | ) |
3 9-10 fil 21-22 14 117

4 7-8 il 23-24 | ]
5 5-6 fil 25-26 13 118 l )

6 470 27 ‘i
7 3 1 28 12 A1 19 | | |
8 2 #1129 _-

9 1 f1 30 11 71 20 | 11
10 N/A |

11 N/A 10 A1 21 il |
12 N/A 9 fi1 22 I | |
13 N/A 8 #1123

14 N/A 7 A1 24 4 | v
15 N/A 6 f1 25

16 N/A 5 i1 26

17 N/A 4 127

::g sjﬁ g IE ;g Figure 3- 18 Light string node map

20 N/A 1 1 30

KT [F I 248 /R 288 B LMOIRES, %% 3-2 (Table 3-2) FE] 3-19 (Figure 3-19)
Table 3- 2 additional POWER PORT Light States

FEITRE bal Lt 5
A5 EEBETTURTT: S I TR EE 3R T
P HATH BOA R BOE
ge A g s, FTRIEEN
CFHERD
FrRERE A TBZER | CRXI T B e RS, AR
HIEE o
CF+ED
BEANHHEFBRRENSE | TANBRCLEE
(FHAED

3 ARENA

5‘5!?1 INFINITE "
ROBOTICS RECHARGE. 26 0f 132
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FIRST® Robotics Competition

FIELD is human safe CAPACITY reached All Stages ACTIVATED
(all green) (yellow chase) (all ALLIANCE color)

Figure 3- 19: Additional POWER PORT state examples
3.5 &/

AN (504 TS P AR AL T B AR AN R A A 8] o RSB TOURHA A P Jes K B Fr) 4 1
R — AT

2ft.6in.
31 5%in]

2
DS SOLIDWORKS

N\
T Modeling Salutions Partner

Figure 3-20 TRENCH

RABIEE 3 JER Vo BT (20 93 JH2K) &1, 4 JER 8 Hi~f (£ 142 JERK) 98,81 3 B 5% Ji~F (29 105 JH2K)
Ko BUANAN 4 FR 4 B (2132 JE2K) 98, 2 B 4 FiF (29 71 JEK) &, 2 BER 6 it (2 76 JEK)
KibgiE (B 3-21) o GAZARHHEA 2 P Ve 5o (29 3 =2K) JE M JEMR . FHURAREA A B 158
(%3 K LA TR A R b . FLSFLAIRIBE A 1 B 6Y% Jit (4 47 LK),

5%?1 INFINITE B ARENA
ROBOTICS RECHARGE. 27 of 132
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< 4ft4in J
>
DS SOLIDWORKS

Modeling Solutions Partner

Figure 3-21 TRENCH dimensions

3.5.1 ZHIREE

#EHIE A (CONTROL PANEL) fESHATRERFR g, 5 2 Ji~f (£ 5 JHK) &, HPH EA 2 901 8 Ja~F (4
81 JEK) , JEBEVA BT (29 6 mm) 1) PC AR A MIE T . Pidk PCARIAAL Z A1 f 10 MEAE Y 95+F (413
oK) ) R B B T o TR A O P S g ) (R A BB 1 JE~F (2 3 JBK) o i [ AP B S Hh R
2 JE R 6Ya it (29 77 JEK) o

5;;’% INFINITE B ARENA
ROBOTICS RECHARGE. 28 of 132
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Sensor location

2
2S soLIDWORKS

Modeling Solutions Partner

Figure 3-22 TRENCH and CONTROL PANEL dimensions
PE A7 i 7 NS R RS, BB AN FRREE, 24, o, #, 40 (B & 3-3

1) CMYKAE) , (AR I, Bt SoRfEfsbl A T 7. B niis% K 3-23 (Figure 3-23) T HE7.
TGRSy 1 9 Ve Be~F (29 32 JEK). il B AL B FEAE (R 7EA GBRE I FLIE E .

Table 3-3: CONTROL PANEL color chart

b!) X

(2 3 H agenta 1H ello 15 Bla B

® 100 0 0 0

& 100 0 100 0

AN 0 100 100 0

= 0 0 100 0

3 ARENA

) INFINITE
FIRST

Vo
COMPETITION RECHARGE 2901 122
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3
2S SOLIDWORKS

Modeling Solutions Partner
Figure 3- 23 TRENCH bottom view

gz ) 630 4504 ) 0 €A IR0 AR — BRERUBUEE 7 2020 JF8 H S sh &4+ (2020 Kickoff Kit) [ s 1.
el A0E e — A 12 95~F (29 30 JE2K) “Lazy Susan” ##i7&  (filig i~ Triangle Manufacturing 454
PN: 12D10346) “ZH{EEIA L. MIFK—4 “Lazy Susan” fizK th{E B EHE 74 ml Lk E

:Pm INFINITE B ARENA
ROBOTICS RECHARGE 30of 132
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FIRST® Robotics Competition

BEAN s 1) 2 5 A P S R & R AR AR AT TR e . A% ) [ 4 7540 T T SR AR 22 EL B 4y
CONTROL PANEL Scoring
o Jig#ktzi (ROTATION CONTROL) : A:[FE—ANJ5 ek 4% 4 /b 3 B g (HAREEL 5 %
B o R [E b ) B A e R 5 R e . HE A E . MR AR R I BT R R A i,
B EPIRESIT &5, (2 3 5 3% n] DL T e )

s o) [ o SR A oy B e i R 120 PE 1)1 = SRS IR . BE 2 40 WE FE > MATCH
Replays.

Rotation stops on a
color for > 2 secs

Status light
FLASHING
- - - - -
' ' Status light ON, indicating
1 | | successfully ROTATION CONTROL
1
]
1
Status light OFF I Status light ON . ]
e g |
1 I 1 1 1 I

/ I
Stage 2
CAPACITY
reached
1 1 1 1 1

Status light FLASHING Status light ON
:
Rotation Count

Rotation count exceeds five (5)
and resets to zero (0)

Figure 3-24 CONTROL PANEL ROTATION CONTROL example

3-24 fRRE: IEFIE B WSIT W R, B 3 ElS, IREIT2INER, B e IR b T
IERAS 2 W), CRESITEIE NI IR 58, FoRTedeizmi sl #ilid 3 [k sies, MAREAT =1
[ 4 e e ik & Pl R RAF IN R I 5 [, IRESAT AN 5, el Bl ot Sas 2 M 5 e EE D O el F
THRE R

o fiEEH| (POSITION CONTROL) : JeisahilldaL, kA Fe e gt i T A RAL a8 T 7
(B 3-22 i i) 2/ 58, ME—BHEARERE =BG, BiEH RS (Fk FMS) &
[F] 2 AR 45 A A R & T8 Bt (it FMS MRV B PR P €0 4% S 2% ARG N 281) ) 224 1T 7 €2 A ob
AL = E R EENLEHD o FXUOT B IRt E BB — e A F . LR 3-4 SRIG T 24 B %
B SR IR A AT 45

HE A% 2R R 2 4075 1T PAFE 2020 FRC #5 &2 41/ A T _L#k %) 2020 FRC Control
System website.

5%9” INFINITE B ARENA
ROBOTICS RECHARGE. 31 of 12
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BEFRIBE S A — DI EOHERAT RAR A2 B 2 RS
Table 3-4 TRENCH light status

Y iH & ex T A Bt B2 i H
RAT %1%2&3@& émmﬁiﬁﬁﬁé HRCIRS B E 2535 =/ B
e W2k 3B éw@&ﬂﬁﬁﬁ% WRCIRAS P2l 8 A Ak R A PR
2B 2 1) B8 45 LK B BT 7 e LM, (EE R A I 2 A )
A Pl 2 7 (B8R BERIF1EF 5D
' B3 2 ) [ A LA DN B B A% 1 Frf € I, L E Fpsiier

T %0 3% 5 BEERABE GE1
HE 1 EARASIT PURIOPTE R, SRR S T, W ARASKT 2 I IARF AN 3E, B
GHITEPIEES

3.6 HEHM

Figure 3-25 POWER CELL

“TPRFERE” M E B L FE FON R R (POWER CELLS) . A& HIZ — N8 7 JiF (4 18 JEK)
AR BB A RS 10 A0 P 5 /NS YR B R Bk . B BRATEN A Sl FIRST MRl (i) . BRed
Flaghouse (PN 1892 YEL) #ii&, H AndyMark (PN AM-4200) 5. 2020 Kickoff Kit ) 5B 48 T-#384
—/MBE R .

3.7 MRBIF

TR ﬁﬁ%ﬁiﬁﬁmZ%T@ﬁM?ﬁAm3M%WSmmm@“&ﬁ%@m LT fg B2 1 2
Bk b BeER T BOG SR AR AR 8 11 IR LUE AL AR 7R WA ER LTI AL B . ot ok i 1 98 R 5 3
*T%MSF#L,aks%ﬁs%%ﬁéﬁmm%ﬁe&ﬁﬁmﬁﬁuﬁm%ﬂae%ﬁgwﬁﬁﬁmme
JEK) . —% 3M 8830 Scotchlite™ )t 251 2020 Kickoff Kit f)—#B 43 e | B EsE 1.

3 ARENA
INFINITE

FIRST Vo
COMPETITION RECHARGE 201132
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FIRST® Robotics Competition

— & Y B (1. 7% in.
8 ft. 2% in.

above FIELD carpet

v
DS SOLIDWORKS

Modeling Solutions Partner

Figure 3-26 POWER PORT Vision Target

BRGNS AR —A 7 JE~F (2018 JHK) B8, 11 JE~F (20 28 HOK) M4k, SR B THUEE 11
ot (2 28 JHK) .
Uom : ’ .

Tl
il

&
’:‘%
T i : 5
[11in] : '
kil
v w1l
A |
min_ |
- - o - -
" il
i i
= ‘ 2
7in. < DS SOLIDWORKS

Modeling Solutions Partner

Figure 3-27 LOADING BAY Vision Target

3 ARENA
=4 INFINITE Vo
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FIRST® Robotics Competition

3.8 HMIRHERSR
Bzl R4 (Field Management System, f&iFk FMS) & 6t 57 KA1 FRC b0 3 (1 L1 % 4%
Lo PNS W5 A A TR, TSN, B, TE4 AP, (RS, MERAT, BRI

AL T Tl R 2 I 2O BB A VA N, 222847 255kl (Driver Station) #FH#E R &5
FMS 8. — ELEERRL), 3 3-5(Table 3-5)AT 41 i it 14 v] LA
Table 3-5 Open FMS Ports

¥ HEMISB HE TS XU ?

UDP/TCP 1180-1190 | ¥l #3 N fefg kit USB 2 HER L T At
roboRIO (FRC F#LZ8 N E#4) , 8% kK
FrHE 2538 5 A5 M roboRIO 4£3% 3 Driver
Station %

TCP 1735 SmartDashboard [ 5& SCTIbR 4% 14 i 1] fe

UDP 1130 M (Dashboard) f£#IHl28 NI EIET | 6E
F i 11

UDP 1140 HLAS N A% B AR IR 2S s 4 Bt B F i 11 i3

HTTP 80 AT WAL E LA N FEAG Sk BT fe

HTTP 443 AT WAL E LA NG Sk BT s i3

UDP/TCP 554 FHF h.264 BRUEFIRAG SRR Se i Ak by | fe
WA ity 1

UDP/TCP 1250 CTRE 2 ¥ AR 45 25 At FH i 11 i3

UDP/TCP 5800-5810 | [J\47i a] Jf fy s [ fit

BV T LA E B s DL D IR E R A& . (bbdn TCP 1180 3% 0 0] LA T-H1%8 A 5 Driver Station 2 [A]{%
WEE, WARBEARH USB 318 3LK1E) o HHLEE A S FMS FIERIRE, K IiEFHLEE B
., FisNE FMS BT LS FMS [ BRI (FMS Whitepaper)

FMS 73 & %5 Driver Station BAFHIH AL BEGIFIEEHit, SHEH| &M (CONTROL PANEL) .

FMS 4% 1% HI T o7 B 4% i1l i) 4 € B .45 49 SC RIS Drriver Station,  BAAT AT DA% 5 AR LA{E
FELLBE A IR LA

FMS 2l $s B RIR B AE F S HH AT IR TAH 2B B, AR 3-6. THERSR T A2 —MirOieig,
RS- W B HUA 7 3t v I 85 2 1A AN — I i, DAzt v I 25 58 75 0 30 A e 1) DA e

Table 3-6 Audio cues
BB B ) B E S G

HL T 46 0:15 CHBIMED B SRS
H3Hr R4 R 0:00 CHBIMED “ PNy 7
BIEp BT 2:15 =R
ELFRED KR £5 R 0:30 “fy A
EERE R 0:00 “Jgg Nty 75

5%?1 INFINITE B ARENA
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HG%EPJJ: n/a “@g%%)—_g

W 5 /a s

'ﬁz.ﬁ%ﬂ?ﬂ%ﬁi n/a “?ﬁ ﬁé%u
AR5

122 INFINITE s AreA
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COMPETITION



FIRST® Robotics Competition

4

HERE

MATCH PLAY

£ “ERTERE” MRS, 2 EE (MR HR S 4 SCOMBARD F3p5its, BEMPATELIT A,

41 KE
4.1.1 geB 8

48 /NRE R IR I AL

A

mo o

5 e R AR A 2K BRIl TE

i 2/NREE R AR S PR S 37 O Bz Ak R JER AR L

i, 3MAEE R R SR BAEIE R SR RO b, RENEIRE 3 SR () 91 JEOK) .
5 /MREE RIBE S BIREIC & R Ak Efs e LB, WL 4-2 (Figure 4-2) .
5 Mg LB A FIPR B AR R ) 28 1 |
ARSI AT UL ERZ 3 e il RO ILE N 584 HASL S8, LK
BRI T R R CRIENLES AN ERIRE R b scE, — oy 0 8] 94 42K 4-2 (Figure
4-2) HINRFPEIAE % AR BIL & L A R EFRAR L L.

4 MATCH PI
INFINITE Vo

RS
RoBOTICS RECHARGE o
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2
DS SOLIDWORKS

Modeling Solutions Partner

Figure 4- 1: POWER CELL Setup
Eirbsgmhb oy A, B, C =IUHRFIAE & i i 3 B 1 2% K]

4 MATCH Pla
5%?1 INFINITE ay
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FIRST® Robotics Competition

5 POWER CELLS always
placed here per B

Remaining POWER CELLS
per E filled in this order

Remaining POWER CELLS
per E filled in this order

5 POWER CELLS always|
placed here per B J

2
2S SOLIDWORKS

Modeling Solutions Partner

Figure 4-2: POWER CELL setup on BOUNDARIES
12 9/ LRI FEIBAZ HRAT S A JRAE B R )L E . B R 5 AN AU B Wi g it f il

4.1.2 Hlag A1l

RECBMAAEFRTBHLES N BIRER, 62k H LS A B OREIAT (BUMPERS) /b —H5p (it [T 55 8 7 195 B
BR B IR A o SO SR UF AR WIAG 2o AR B 1) 07 Jo PR fee 1) 3 T2 18] 9 A6 Z00A PR ISEAT /K — 73

IR AL S AR B & N BN BE MR 21 1 7 s PSR ER 2 IR B A ZE LU SR AT CE LS A\ B Ui
FIHHIC . BPENTE Ja 2 BRI A LA NIRRAE BV E . B IET,  HLAs A% IR AT £E 1467 it PO I
Feilt 8. 2075 1 ST KBVERINLEE N, BERTT 15, Redi 25, W29, 47735, |
77 3 %5 FEMIRIE R FIRE MY, (EARIETT S 2w AL R CER TR a7

413 EH AR

#3F (DRIVERS) , #%: ( COACHES) FAZEETF (HUMAN PLAYERS) #4250k 75 AT J Bk B3l Y
FITFIEZR G « BOR B b SE i i de 2 A 8 .

4.2 B[R

ELZERIET 15 F2FR N EH B B (Autonomous Period) .

4 MATCH Pla
5%?1 INFINITE ay
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FEE BB ML AR AR M ERR I B H s8R & HLas Ol =il ik st B it e = 0, fafn
i B REE I, DUAAE B BB B AT B T AR 2 F S AR A 2 B R R A AL

4.3 FHHMEK

ELZER R 2 4> 15 PR A FEF Bt (TELEOP, Teleoperated Period) . 7£ T, 4 Bim s
HL AR NFEFE AL RE S i, S VE R B A DASE 3G R AR S AN R B

FHM B G 30 B2 N LSRR AR B, Hlas N 255 shi g R A 88

4.4 4

HHERNLAE AATEES B B IR B, AR I EARE R N, AR R AL, B E R AR
AN B R shiE R A — R NIRIG L.

KA EA L 2E155r (MATCH points, f77E T R g FEMEINTE, KM RE) 2iF s> (Ranking Points,
fEIAR RP 4, AFAET A% 28, X PAMILHER E O E D

BRI IIAT U2y WA R A5 23 B (4 LR 4-2 (Table 4-2)
P 133 AR LLBR R S BT, (L LE SR A B B 459 7 3R i 2 78 LU SR A AR5 A ORI A0

441 EREOUS

AUk B R e B L EE 3 MTIF I RE R I ok e aE . BEE ABIAERENRES, A, AR, @
AN L R R T R AR A AR )

IR BEE R RAE VR, WEESNE R O, Rl TR EES, A RMERRER it it o).
RERE L A3RIRAT 257 M T B BOs B RE R AR S RO BERE , WL RE R 17> POWER PORT SR8 %

2

B o o

H I B T3 B g dn 5 7 A IER T 2 S R R IR 2O A S BT BUE . AR,
H B Bl R 5 02 )il A% s i) e B R 2 I T sh B Be itk o bk vh0r - 5 8 i (4% 1 8 2
B BT bR SR T 7)o HEBRE R 5 Ab 5 il () e RV AN T N )

4.4.2 FERESITD

P R A BN SRR E I R B e B . S ECHAEYE RS TEEIRE (OPERATIONAL) K85
JRA (ENERGIZED) SRARYT “5—#T 7 .

& R A T EDE S S AIGE 3 AN B BE RN BT TR RS E I A E LR 4-1 (Table 4-1) |, %
N BB BB EA A .. SRR, TN GEERE D, SRR

4 MATCH Pla
5%% INFINITE ay
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Table 4-1: SHIELD GENERATOR ACTIVATION requirements

M Bt W E S a

1 9 K15 9 MREE b HF3h B
2P0 ]

2 20 FEFRTS 20 e = I IR 5E
Jite 7 35 i)

3 20 I3RS 20 N fE & HIth I 58 iR
(AR

BEE TR HEAT, S Be i T A s B SN . IX AN BORAE X A B A 5
RS TE G, (HLEH T 2 M R FE /B FIRST M B b P NI A T e H k. FAMASTE
AN EH#r (Team Update) HH&NeRE 15 b 28 2 5 o i 2

TR Cak B 7R M TR B FR pe R I AR, (A ROE T BB, 4k aia e E I g, R
PR, ZRTTHEMEENASTEATH F— BT a3 3 M Baus o 4k S s e i, [A)
FER &Pe R R85

PEREZREST SRR THIT TR ERE, M SEPERERIRSS] (SHIELD GENERATOR
Lighting) FI#E%> »

4.4.3 EHIEZITo

P (R 45 FH T30S 58 B BRI SE =R B, VAN W 3 (CONTROL PANEL) » M Faili A s 3
] DLSIEHEN T — M B . NS N —I B KB TETES M B e R

BN 3 BUR, FERAESET RIPRE GERAESATEERIEERERERIENRE, K2R
2

144 PEFEIS

FC A AR E I RIRAF LEIRAG 7, IRk S R A T I RIRES .

XFFHLEs AL T “fEiR” (PARKED) ARZHIE SGRFELLIRAE RNLa N g G A2 g (ERREURIRD 58
G, BAEMPVEMEREI A S UAMOHER |, HAN R &R REHE L.

MTHLEANLET “B4” (HANGING) RZEHIE GRS ARI N S oR “0” b e, Hlds NddEIT
K (CHESREDND B34

PUETFRAET “KF” (LEVEL) RAEHE SCE RS R 88 5on “0” e, FRM2 LT 2 5%
-

A AT KT HITE A
B. CUBKELREARY EIT RN NFR AL T “ B RE

4 MATCH Play
5%% INFINITE ay
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FIRST® Robotics Competition

PEARSE ARG, @20 5 A REHIWT ETT KR B TACHIRE, Hlas ARG TERsEERES. Wk
ANBRAT IR, PR R A SRS IR 3 I

PE KA R IR AP B it 72 B H 570 KT8 T 65 04 Sl N AL Fia B

4.4.5 &

TR FERERI 15> T B 1A 3% 4-2 (Table 4-2)
Table 4-2: Point Values

EA
VIgaek 16 H M B A AT B M aR 2k, HLas 5 -
NI GG LA 2% 18] - TeAT o # i
) 5B G LA NS
REE R 3% RS B 2 1
ik kAR 4 2
ik Py R 6 3
bl ke frekt b - 10
o7 B 154 20
L RB LM BR S B, RIEEEISRAES - 25
151, I EEEHLa NS5 - 5
RIh 5 AR A 4y
FERAER Eb I & T BLAS 4 (1 85> 2270 65 43 1 5%
I FEZEERE (RP)
FERAER KB =R B - - 15R 50
AT B IIRE
ERF 357 #8 [H - - 15545y
IR 55 %t F - - 2 EL sy
iR 4-2, —ANEETEREFRRZ TER 4 NS R 0. EEKIED, NEEER Sy, WA LS

r

4 MATCH Play

5%9” INFINITE ay
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FIRST® Robotics Competition

4.5 FLNE KR
TR W3 4-3 (Table 4-3)

Table 4- 3 Rule violations

b kil iR

EM (FOUL) RIS S Fhn 3 2

EARILH FFRFARIEMLE X Fn 15 4y

(TECH FOUL)

" R AT X DAL R R B L 2% N AR BRI F A H o e 2 o v AR
(YELLOW CARD) | —4I.

AN A HHRET I AR R L3 N R R BRSO 40 e . B A
(RED CARD) Fb % “RSiEGE”  (DISQUALIFIED) .

fZ=HL HLEE AW R M N, Toidfeds, HPELFREE R,

(DISABLED)

R TR B & B EMAIE AR LB EUE 0 NME Ry, LLFES N 0.
(DISQUALIFIED) EIKFEh & SR A LRG0 0, HEH .

FEUM B AT N — BRI 2B, FISTRINE . FRC B 5 A 5imE 42 “H/ie” ,
I H BN AE 37 B R A XA A 2 s SOl i — st AR

FRC B E X “#mt” 2T 38, HXREMTSHIINME, JEAZ A ERRAR L5 3 1.

DLAT 38 B 4 345 5 2 40715 YELLOW and RED CARDS

4.5.1 ERAET

AP A U T 2T 2. TR H AP — 220 7 XEER] T IeiE A & A ] R T AR
W, ([HBAER T — RS SRS .

Table 4-4: Violation Examples

HAEH ¥ RIAERE
LA HRA, — MBS R A
BAREIMMBERE | ER, —DERUSE SE A . HIRETHS, PR 5 U AR — K B
BME, WRLOM | B, — UG SERMBCE . RIS S 1 51— A TR, 17 T
HEXTHBENE | PO FHLE A, BB .

AL, B AN
ARIEM
MTET S LR | B, B2 NRERN, s TERABE U HAh, AN
RMEEM, R | AT, ZREE, FEREREAK, SRS ARG 4 58 & BME — 5K

REXEL, HHE | R

BAREMEM, |7 | ERE, —DEARERA SEREE, SHTHATH . mRFFEENAEL, Bakt

S5B—KREE5 1R | 5 RS THERNEE DAL M, BEREILEMT N,

BAREM, BEE | 200 F—DaDABRRMAT LSS AR T 1680, AR 4 REARTEM .
AT NEIE

4 MATCH Pla
5%?1 INFINITE ay
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BRE A HERS A, BAIRKG SR TR, U AR T g 575 K
a) IRTET, LR —IKLM.
b) HABNEHL T, LB AR SCME —FRZLRE

4.6 FBIBAE

I RA B4 (DRIVE TEAM) REME LIZHLLSE. B4R kE R —3 FRC M, &% 5 A,
H 4 Mg g0,

SE X IRIE A MBI AR RN B B2, BRIEARIRIE DL, RIZ AN 7] — ST A
JOE o BMILANRE A A Y AR M A B P B ARTAFEORIL . CEL I B A A A5
H OB #4% T2 — bl ATk b B BT RO # 42 T SE A4Sk, AT Lk ade b fg A £ FH 3K B BA G
AR 3845 T R AT IRIRES)

BEEHIT EFERFKAE, BRA . —, AEMEMMINEEEAH, £ Egi——%
KEREAR RS . =, SMEAISRIE M-S LM, LT R EIBA L
B, FREE “BMEREH”  (Pit) FIBMEIRARE I B2 B2 T2

Table 4-5 DRIVE TEAM roles

FEHREA R
S iR A& ba LAy

4k == a2 AU 1 2R AR T TR 252 I 2 O EE N Ui
COACH WARE “COACH” #i&=
BiEF (TR YN 1£3 S LY e T L S YN
DRIVER il ¥ “DRIVE TEAM” ##=
NEKEF A B B A B

HUMAN

PLAYER

£y N W HEBRMGEN AN & |1 o J R AR D A, AU
TECHNICIAN | Hl2% A 24 “TECHNICIAN” #z=

TR 510 L BT AR R AL AN IBCE SR BEBOR SR, RIS RpLas N /N HERI$5 52 (L
B, OIS NER N, B s, DUGEE TR RENLS AN . AU U LSRRI L
A G AT LA ) — L= (2451«

o HIEMLAS ABEH, HLITX, FEEKH SRR ST HRE X

o NiH roboRIO AL &, FHIEHARRAT ST HI R X

o HINBIERAN L E

e HJj DRIVE STATION #ff, #JF DASHBOARD 5t

o BB EAHZE (LR ER kP, RH%E%)

o FeHh

o« WHHEHRGHRA

4 MATCH Pla
5%?1 INFINITE ay
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o THIEHLE NBATEY
o MBS NZMAERI 2 )5, FCIBIENLAS N FIHE S BH Iz Sy TR A 2148 E 1k
BR G —BONBRIEA M EEBR NG, I #4000 R R AR B S5 2% 5 ST MBS A

MIZEAKI B, PRI RAEE L, Wi JT ok, WREEME R FRIEH A, B ARyl
Nitt$, TREAM AME, B AIRE 5, AEEEIENLE NS HERIE L

4.7 FEHRY

AEE IR E I T, EREAMINZEZ )G, Sl TR GRH), FIRST £REiH (FTA) &
HAtszmih i B TAEA G, £, B R SR S RIEH.

PLEE AN BE R IA e B I 37 (B G7).

W LL SR 4R G BAN R PR = st s 7 8, s TALE, sE R RsE i, L3RS LI s
(ARENA FAULT) )4 X ibtbTE. ZKAEE b LR IR vE A B e, sl in SR B T B
DB ARIR I RE R I, NZAE BRI AR AT IR EE I TAE N AL

BRI, BHKI AT DA AN G2 et 7, 2R AD)# LED JT 2 4xt (3t LED AT 37555
HRAMREE DAL SR e NI HBOE AT TEIHLER A -

f£2 7y 30 M HLERAT S, Wl RIS AR, S BN TR R . R EIE, NItk
(g 4L AT AR B R AN LA i AR A B O, R D MR R i,
HEREEBIMAE; TR LA .

K E5E

4 MATCH Pla
5%?1 INFINITE ay
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5 &N
SAFETY RULES

BATKIETOE AL, 3R R RN AR5 USRI,  H PR 2 53 2 A i XU
ytE N 38 AR N LT X 22 AR SR A R e R RE L

ES% FRC FZEZLI M 71 FIRST® Robotics Competition Event Experience web page 3k
BRTRE, RFMTETHMNEZREE . AR R T FRC LEFRECAE T HLFA
o WFERAF MR IT N, KIERFER T Ran 5EMESA MM E
B,

S1. B HINLEE N : RA K. ARVELES NERRIE LSO ERA R sia AR e RER

FT0: WREFEERTTEE, BMRHNBAAE AR TSI, WRSFEETF, SHHEASH
=21

BEEART:

BISHTIE S LA 228 0 Eh 1
Plas NE A 13750

HLas NIt E T it

HLES N3 ST 37 41

S2. FLHITF. IR R N BB RrAE BB b 1) LED AT AR ARt 2 5 A4 REIE NIt Bl 4 ) s

FTA Wit NI o
HT: OKES. MREN, "E. DREEREM, .

pai

~

T S2 BRI, BEHEART:

a. HEIFIF I IEAE BN D A4 N HE N 373t 55 D A5 R A e i N 37t
b. TCMAEIE NI i

S3. KimAEE5 i Bkt 7 3 B A, BAATL A 5% X RE I S b B H N 1 3 3t
HI. OkEE. mREL, B

BAATL L Rff DRAT: i #5042 2Ll 03 I 20 R AR B SR RN, RN RN B i J, TR 4R 2 A
SAARPRE BE B A . U S3 H A AERE G N IR, (B II3AAT I i %2 4
ZOR. PSHERE S AR

iz S3 MM &% TRSIME, TARS 5RENN. Hln 9999 B — ALk BIFEH 3 37
FAR RIS 1R, LRSS 25 I B AR T IR . HIRAE SRME LSk E T,
BN g5 5 BT — TR B

5 Safety Rules

5%?1 INFINITE e
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S4. HLE AT, HIRHEEAESIPA. Pl A S LA IEAE HLEs NIRRT, Eeanpe & it
HASRER A RS LAY — U, BRARRZ R BEN RS 1 BCR H 1

A BANZASHEL
THE ARSI A B IS S K P R L as N BRI At S 8 4, DGRt B4R

S5. T, HIEPAFEAEG . BRI N LN NGk SRR AT AL R I e N
FI55. FEpE

AR SRR AT BT R B LA B RS AR T HSE et L
FErh B AR Bt b, HEBR RIS A RIPLER N -

S6. LB %A IFE. BRI A REIE B AL T AR AL BB B I N . B BEABRS.

F55: 0|
S7. LB & KA A A [F . AR R S AR AR I B A B, ASICRIE RS L, AMERAeD
JEIFR .

HIF. Ok%E. B, H.

AL IS ff PRAT: i 58 42 2l 3 20 1R 2803 2 KLU A AT I Afy DR A 58 92 2 ol 3 I 20 AR 83X
TR o AL A A A5 ) R ] o 2 5 R 22 A e

AR A ] =45 T RSB, A RS SHrENN. % “S3”7 KIEIENAE

N
5 Safety Rules
5?” INFINITE e
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6 STHAN
CONDUCT RULES

Cl. BEEFFEM. FFFPEU MNP R EAT A, BRSSO 7 #f AR E

B ) B o B AT MR 500 B 8 BT S 2 Ak, B S AEAT A B Z R LA NS E RS A
ITNGE S TERA . XEAT NS TSI N ()it fe,  BARTIE FRC 38R &M iih &5
FIRST® Robotics Competition Event Experience web page

THIE ML 4 (YELLOW and RED CARDS) 3K18HH £ 417
Hi: BAKERERE SRS

AT R 5 (5 3 FIKARIUE EE R PRk AT A2 5 E 1 % /G . e N2 AT AL X [
NGRS BIRF 24T Rk B sh FI T S A0 p8 . X AT N & IR T

a. C2 WEHEFFTAIIA ST N

b. Bkidipihia A CEbanEEES)

c. MIEPHERAEREL

d. EAHENEXS PSS NFEalEE 15 72

FHAKIEGI a0 a 2] d DU B AN SLE], SR IO ) 22 AN SE4 HA 71 35 R 4 et

WAL 75 B B0 A T AT R (438 S P RE 2 AR 17 DL TTH 2R B s IR BRAL . R, 3.
IR BirA U AERAT 9 B A B R At s B

C2. MWW AILEIN. £ FRC IFEHt, By PMI L 0 WAL Ay B CBARIBATLR 57, oA BAFRIBA
b, RN, M REIEE, HHES5HEE.

A BT RASHBMER AN AT, AN KIS RIR A &1k H TR SO MR (st
X T BREEMTARE B ERL .

AHEFTEEIHFART: AABEEMEE S RHEMA TN FT
Rl NES AL BT AR T e ORI 3887, W& HEAIR T

a. ‘i, WA REBEERE 2RI EH A

b. . Huniisl “ W ARA B B, RESEE T 1.

c. BEM. HLENFEXS T vk g Ja BRI T AR B R, AR SO R BRSO B iR
BT, YRI5 .

d. k. ek ek 0 SkiE F S ERE &0 ERAE.
e. ZR. WIEIFEAMATAR DRIZH A

o

f. AH. A AEAERE, SAEERAMMT.

6 Conduct Rules
5;;’—?1 INFINITE e
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g. KMl. ERBTRETHALRETXHA KB

C3. ZURAIBIBMEFT LR BUK, X — SR = . BAMEASBERS BUKS 2137 Lh SR (1 B B B 1) AR s 7E L g8 vp
UK .

TEE: ASNAIE F T 2[RI R ) = SCRMELAE R A€ EL 3R Fh ) 2 SR i R UK B O

A BAATASHMEEAN AR AN EERIR W g 1EA TIRIEF SOV MR, BE
RPEMEAE LA RENSERRE (HRENTHERSIITANE BERK .

2450 1. ABC BANIEI— Mk, C B\t D B\ EAE SRS EIT KL, FEABC AL
23813 RP 43. D BARY H BUBELE A B3RS RP 3 B3] D BAIJHES . D BAAtiE e 7 “C3”
FE

241 2: ABC FANFE—AIKEE, AR NEH 7. DA R ABAES A LR
il D BAFRAR T BC BRI HEAA T % . D BAatid ) 17 “C3” #

FIRST X} T2 2Bt 5 o T HABBAME LA XS 77 T R B it ,  BRCEHR RP 732 251
1785 FIRST B AR T B9, AR AR AR AN IZIX A 46

C4. ZF|h A Fa T LB HBUK, IR M. DR AGER a2 304k B 6 AT 38 11 s 7 L 3%
K

TER: ASHNANIE HI 24 = SCBMBCARJ&  [R]— AR R AR A B3R b ] 2 SRS 5 R UK (B 20

A BT AHSMMER AT R . AN EERIR W RS LA TIRIE S SOV R R, ’EE
FHEMERE LA RFNSHERR (HHRANTHEESNITANE BERK .

2450 1. ABC BANIRI— i . D BANEESR C BAFE L B 47 fil] F I o d s v B A R R € S 2
ABC BATEi%E3R1F RP 7y C BAZR. 1 25K, 1 D BAIZNHLZ BT 1k A BA3RAS RP 2 B2 D
BAFRIHEAZ . D B S 1 “C4” FE .

241 2: ABC AN —AMIREE, AR NEH 37, AVERN T D FAEE A BAAS E37 ) 2
K, ik D BRI T BC BARIHEA %5 . D Btz 1 “C4”

FIRST X} T2 ZE BTN 2 M T~ HABBAME LAk 77 TR 3 frft,  BRECEHR RP 73 2 K1)
17325 FIRST it {EMEH 1, AEFBMEHAIZIZ A M.

C5. R — G HLE NIT HIE. AR FHEML K FRC BMER BB — B HLE A (LS A 5E SO A A AN IRE
MM S, HEZENLAE T LLE /A ERIEATEIRD , 20 2020FRC L3¢

6 Conduct Rules
5?“ INFINITE o
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FIRST® Robotics Competition

“iit” —GHLEE AS N FRC LE3R VR 3 I i S B A P LA A AELE BB S N L 38
CHetngs Z1F, IR R U T-2650)

“BAFAEE” BESCHBREE, C5 K H MRS IERARA EMR T8N, ke
M, BOHES, MARMIMHEARERZ APLEN . REAE T LRI, HEERAK
ZHPLEEN

AR FEAEE AR IE FIRST FoAt BT H ML AN AT, B AR AL

Hil: OkES. REHRNEESARARBLHEAK, ERIGR, FEEERMEHE,

C6. IR N L 385 thae. RMERMENL 88 NIEFERIRY, SEatadrh, PR AUR 1 44 B 20 o1 R At T 7%
HZMEZIA R TR RS TE . (RTINS N, (HAL U NFEE Tul. Zh313RERAN

Hil: mRNIBANEL TR, TEMEMARAN LG . L8

TEEE, WA EMRZERITG: Plas AR S EN TSy s e ?

TRE, BMLRZ B3 sE, 1A B ar K, BAMMLEAER C6 (NESED ; ®&E, MAMiE
S C6 FEHNZLp (5 L4TkED

2.MRAGE, IMIARE LILEE, MA1A LA M, MABERTER R E RS GRN12, Bk
) ; BH, WABHEIEP MR LSS, WKIEh MR R X230 (e T R IED

y N
Has the
% team passed\ Team should

its initial el . Team receives a RED
complete participate in the CARD for the MATCH
Inspection at match. Did they? (C8).
this event?
No

Go violation has occurra
/

Team should not All teams on the ALLIANCE
participate in the receive RED CARDS in this
match. Did they? MATCH (I2).

Qualifications: Team is a “no show”

and DISQUALIFIED for the MATCH
(Section 11.6.3)

Playoffs: ALLIANCE is DISQUALIFIED for

the MATCH (Section 11.7)

Figure 6- 1 MATCH participation flowchart

BTN % 3D & AE R HVE E, BMERHLB AR TS S T Sk,
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FIRST® Robotics Competition

C7. i B4 B3 KBy, S gl AR 1) B2 7 PR O R LU AR AT, LU e LU FETT 4R 2 1, BB 3%
i B I, DA LB R4 45 SRR IR A%

HT1: HRATBLIRELSE, SRS ASEEN, HRENRSHM

B A IRIIHLES N DLLAENLAS N 7 A AR B % 2 ik, DL RS a& JFA
PRF

a. BF (WEFHEIELLIITIARET, LLLAE It sk B 52 45 e )

b. HFECEMLITIR, ENEBREIT M (LLIAERTT IR %, S D K4kt LED
SRTO

c. TR LR RIGAL, SRS, DURMIAMILER N GE L

d. RSN AE LS (BB DAES B8 G R E R R, (EANRERLIR L3R

e. BUA LI I T ol AL 7 i

EEEARAT, Hlas NRAICE B L, A REI TS5 E AN .

C8. MNREBCIT LR T7 B M. FLAE B AE SR IA X T7 SR SR SRS #ANTT 5 FRC HOUREA, AP SVFH . X7
DAL S T SRR B 15 AN 2 B2 BIAR T

FT: B HSFEFEE, SR,

FELLFErh BELL SRR AT N IFANIEH] C8, b an g t Bk B A Bl 2 A4 fik {52 B A0 A (o Bk B A 3 X Y
HEARGEN IR YN

C8 A i1 AR 2 M S AT N T B0 77 A WL B8R REREUCA BRIVAT 2 DL E R, B
.

a. FIEGECEOYLS A mia e E KNLgs A BB 5 MR E b .
b. R GECEENLAE AT B W5 (I B 5 I ) B4 e I B ML S N\ HE 31 A €2 16 B o)
EEER
C9. (VB IR — 42 A R B A F A R ). B R BEFRIR— & BMILA = A AR R 3K AR .
Hi: BAKASHEREEZARG EREMA
1H & EHH HEhE 4 REFEREE Interaction PAFREXEE 22 i1 72 K 40 .

ST RSB AR, W UR— SRR

6 Conduct Rules
5;;’.?1 INFINITE e
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FIRST® Robotics Competition

C10. BFEFEMEFIEFSMILEE. ML HRIZ &S FMS FERLAEIZ TS g T ol i ir. #
PR ANRERS BACOA IR T ol

HIT]: SEEEHT, EEEML, HREREEI MG T HREZRNBERAEAIE, HWERASTT
%o WRFELLFPRE, PLEASBIEDL.

C10 M HMZ — 2R A LRI, EXAEILT, BERETAERRE®s, 5
BASAAERR W Ze 3 I AE B R R D 1 8 S 54 T8 Hh L DX A A 1
AV T IR — AR 78, GBIEBRR RN SR AR E . R 2R TAEM
KL TR, A EEMEE. HE, HRETHREHE T RL A% Tk (i
fi, BE2EARATREH R C10,

F &

ot

6 Conduct Rules
5%9” INFINITE e
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FIRST® Robotics Competition

7 FGAN: YLEEA
GAME RULES: ROBOTS

7.1 HEEFISHEEE

G1. TEREINLEENEE. UHLas NIEAE S B, SEAPLE N AR L2

A, TFEFTERTHEANRFN, 5 2mt2idmsd TS (Zr SRR B 4, ] DU R LS
FIMLgs N L3, B4 LiESHEY ISR AR (Inspection & Eligibility Rules) ,
HEHEE LR E B A G R A B a7
WLEE AT IR R ES (STARTING CONFIGURATION) |
PRESAHT A — 350 A0 BT 8 B B AT ds 2k i e B 2 (Rl R A RS, BA %
SEA MUY S AN BT 3 ANRE R LI (A1 B Setup #40A AUEK)
HT . MR MRRBIEAE R, MAEBEMEEASTSE. WRAEIEBIE, BHVBA
AMELSHEN, MAXTEAKKNEE, TRSERIBAEFTILE.

AR MAEHLES NIRFAE LR R AT LS R B2 1 G1-D Az &

R HLEE NTLE LSRR AT BN E bl b T 2R S (BYPASSED) , ARA KA #HAIK B
FTAMIRYF T, HLas A RVFHIE 7,

moo

G2. HLEs AL N At i (st R AREME B T BBV . HLES NELL G WG AR YRS, it
ARV REHERN, BRAERIRGOL (LEBRIEAEME T, P2, MILTR B E L) siH G el 1
FTA sEHI ) fovF

. EmE

A (Tethering) JE4E HAE(TA £k s £ 455 sNE MLA Nl i AR I LER N o 3t B 3%
S BNt S AL N R AR AL 5% AN G5 8 (0 2 R TR — A, RS L3R E R, it
ERIHLES N DAEA 7 OFAL .

HLES N 5 Z R 2 A KRR T 53] Pit X, B 1 W] 58 B A oA i FahS R A o

7.2 EFHTHER

7.2.1 HEEHE
G3. HEIM B, AT, (£ AN B, LA ARIAL KL AR B KR (A7 X8,
SECTOR) , JLIA 3-3 (Figure 3-3)

HT: M. WREME T OH KRB TRNESAN, TRREBZERZYKED A —MLEA
AR, FR—IBARTEM

7 Game Rules: ROBOTS
!;%?r INFINITE i
ROBOTICS RECHARGE 55 of 132
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FIRST® Robotics Competition

G4.During AUTO, behind the lines EZIBT B, AMEEL)E. £ ENH B, BBk B34 4R S A Re Al
FEATTSAETF AR ZRTT 75 I i (NIRRT RS FE IR RS T ) o BRAER N T A BB &2 4.

Al BEM—FDE IR

FHEE, WTFHEEMBEEIT IR M LY, W BRI e 2 Hi s iR szt s, A
FEH.

NT REZERIT: B RE CENE TR T BB RE B, R R
3 1 A A B A B 6 T [ 2R R AN I A

GS5. HEfr B, EHLEAEE CRIZE. /£ H BB, 3R SRV S LSS N B2 i 2 1) B Rl A] 4%
MES, BRAERA T NG %4, RIER& R & L L R fF 1.

HITT: UAME
7.22 SEEBMED

G6. HLEZ N\ AR A REE I 5 ASREE Bt Hlas AfEIE “ &t MIEOLT, ARE— R “42H1” 5N LALER
RERLHI, TCib/e EIRHYIE R i HAb X R .

TAHLEEN 7 1 A Re R IR E
A, RER R LSS N S A SO
B. MLES N & e b REEs i, Hplas A7, meR iR L N —EE.
C. HLES NIE — A BER il SEAEd it it 1 DARG TLRe R it

Al BEf— I RERBE —MER. WREEEN, B

BEEMCEHART

a. =Ml 10 MREE HIl

b. HEEVERET L 5 M

G7. fRERER M AE T A . HLas AASBESCE U R v 373t B, BRARR M REE R L A
Hil: S REERE BN

G8. At B M M Z AR MR E R A L as AARERI ] R & b i — 26 AR & ot B RIAT N, tein 5 31t
. A b X P P AL 25T B
Hi: S REERE AL

HRB T HART

a. XESHERPLE NS HREE A

b.  EAE SR At HE B BUBCE A T (K334 o Ak X LU
C. XX T FO4 o (5 4 4 S e e b DA Pt A B £5

7 Game Rules: ROBOTS
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FIRST® Robotics Competition

7.2.3 H5IR X H IR T

G9. NREFE 237 R 5. PRIGAL 2 EEALTE C 77 20577 DO AL AN RELERER b “IRAT ™ 2% J7 2L/ 87
X3k

T S RERBE -NRARILEM

| o

|/ SECTOR

>
2PS SOLIDWORKS

Modeling Solutions Partner

Figure 7- 1: POWER CELL movement limitations
A B AN RE 1L HESRAE BR RS BE B IR AR S . A B RMEAE R REFR BRI T &
SrRER L, EFPFIRER A LR G

AR p “HRAT 7 BE SORAED P AT, FEMmFREE, BRI R S H A Rl 2 75 AL
Ao BEE AL “HRAT” IR SR BATIE LB E] 7T LS .

G10.  BRZHIBUN. MLES NRIORISAT CHEA N TR H AR, SZAIE, BB AR T, Aredkfix 7
FIRLER N, TETR A E BRI 2 0 Bl R Al

AT AR —IRE —IREARTEM
TR WEE SR A e R K2

B 2% SR ZHENLAS ATTEE T 00 B AR X, 350058 18 R E X #R B AR KB IE AR
g8

G11.  AibxFFER. X TR AARERRL RS AL IR 7> Dt N3TT H AR X B X 3T L Es N, ik
e LB L AN Rl . 15 G10 LI AL S N ER G AN

AT AR —IRE —IREARTEM
Tl R WEE SRl A e R K2

BAAR 2% SR BN LAS N3 = AR 7 BARIX, 2R ERIX Aot T IIMLER AR B R3¢
ARICHAS -

7 Game Rules: ROBOTS
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FIRST® Robotics Competition

3
DS SOLIDWORKS
Madeling Solutions Partner

Figure 7-2: G10 and G11 examples G10 A1 G11 KiE il ~ & &

G12.  FEFMFHIRAIEA. YLE B & IR AOH 5L F BB TR E i, i
BRI LA R )

A, XT AL N IEAE RO el B 8, AR
B. X7 R N CAIA e E RS

HIT: MPREERE NP ERESTRAESD, BEMITHSE P EREIREHF

G13. AEAEILERUSMHTTBF B BRAEBKIINL S NI RISAL CEAEILE A, AR AA
FOVFSE SR N -
Al LA —DRAREM

G14. FEHFERAH B, NEMRN TICE SRS EHRRANE, IS ANEEERSLY) (&
AREE M) EARREAL Qo8 e E G A A, ERBIRE S & IF M T HLEEA
50 HARIEM

TR WEE SRl A e R K2
BT AT AFE 8 C8 HTE UL T W Fefl Al TR Bems, IRl Elibx 5iE Rk G14.

G15. FEHFERLHM B, AL TE2IBRESOVBABREE R, FEHFRLZHBL MBS AAREEBK
Yy CELRER D AKX TP & s E A 5408 T A H Al 0 T AL A A

HIT0: BN, UREMEIEESENINE, BRI,
To Ve R e H S AL To Rk

BT AT AE 8 C8 BB UL T Wt Fefl Al T p sems, Il Bk 5iE R G15.

7 Game Rules: ROBOTS
%?r INFINITE i
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FIRST® Robotics Competition

i, FEHSRREAIN B, L kBN AN 1 58 2RI IE & s b RN B R LL T
PIEITR TR EECENLES A -

7.2.4 ez NFR

G16. EVRIRAT A TFARAL. CRBEAL ) i B AE B Z 3 ) A AU TR AT 2 Ja | (BUMPER ZONE) W
(I R18) , BRAEHLER N e &b FICL A M AN E P e S FIE & AN INLE A S E.

FIT: oM. MRS, THE.
| — s 9 G16 S ML T 405 ELASBR T« FRDLA L F A S Al L 58 A |

G17.  EEHIVLENRA SRR, PLas NTBHET 3 RO, e il BT U s LA Re i 45 35~ (4
114 JE2K) , BRARLE LLBR AW BLAR N ST & 3 HL A (A A AL

FIT0: HAREM. R K RERRE AR RS, EEXNFRORS, BARBEBER, S
LB — DM EARIEH

T v P IR AR T 1 IR, AR AR N AR

AT, HLES ARSI AT HEIRAE L A 2 EREBh I i, i T — s M EERIBRE (LR
KD, EA N, ShhmEsBEEERE. B AER G17,

45in

,"‘

2
DS SOLIDWORKS

Modeling Solutions Partner

Figure 7-3 G17 Example

7 Game Rules: ROBOTS
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FIRST® Robotics Competition

G18. AEMEMEEC. MAF AN R E, HESMEEL 12 97 (29 30 LK) LA T
FT: B mRBEIEM, 4B
R5iE R G18 K7 W& 7-4 (Figure 7-3) .

RSN EREZR AL, AL NBATHETT AT, el as Nl sk
FEVER], RSV A AR G18, ZRon MRl E P IHLE Nk T G18 P th K .
K pLas A AR C AfE & 1 G18, Hlas A B i

Figure 7-4: Examples of G15 compliance and non-compliance

HRIENR G18 K TS

a. v T A AR LI TR L P

b. T &k A AE K

C. T BHAHXS T Hh s I3 i, e andr e T R ERE R R 1, T BT E A
d. Oy 7 U AL TR o P R R R e 3 e 4 1

G19.  ERFEHLENTE. PLEE NARERMCEE SR E SRt o
F5. ahE

G20. ERFFREATTEE. ARELEORI AL 5% 723 A AT B0 — T I ORISEAT 78 2 #0RR, B fEpL &8 A/
HhEEINESR K — M B AE AL, B ik BA S BB AR B AN

5. BN
7.2.5 {28 A2 B M EE)

G21. A5 BRI HLEE AARE S0 T KL N KA — L 6 Phbl. Hlds NN
(PINNING) [#5€ S L E B A ) (RN TiAE S b Bt i) iy XA LE X T 8 8). HLEE A4Sl
BRI E SGEM E A TT 20 6 JERUL (29 1.8 K) BUE & — TR BRI T7 . B L a8 A6 20
A5 3 WA RE R R SR M ) — LA A

7 Game Rules: ROBOTS
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FIRST® Robotics Competition

G22.

HT0: M, MREWEAEMER, Mo 5 PHEmn— I E5AREM.

S E B N 75 R B K AR AE T8 B X W L a8 A2 54T HEAE T R A R 2k b

HEZG 2 IH

G23.

A BARTEM, HHOFLE, 75 DEM—DEARTM.

BEHARTH6TA:

B X T4

B PR X TR IR TE O
BT R R

ANAEXS F IR S 4L 1) e v v
AT BE A S rp R/ XK

— LA N BB 4R XA AT AN S A
PIHLAS A5 B RSB S5 AT T IIL S A RA N, BT IR R

® 00T

JR T HLEs NI HIAT A AN SEVRIN
AT BRI WRFEER BN RS, L.

S BEIHEZE CLAR LIRSS /R ) 8 s i T M, e ik G24 1 G25. MM #4E S
FoAt LA N A ) I 7 R I LS M PR B A

g BART85175:
a.  FIFIBRRHUAL FE B 7 LA A
b. I OREAL I CRES AL K7 ikl B W =T R0t D LS R B £

N BB 3 A A FEL 538 B 3% ) IE 0 AT . AEROPITR R 21 =LA AN BE Bk [R) T AR DARR B8 BB 8 LE 38 o

AEEHRBR X A HLE AR T B O A LIS AT bR M, TSR, @8, 2IgEiE

T2 HCAM LS N\ B U ERGE A . LS Ao it A R SRR A0 20 AN 1 2 EL B A 2] 75 AL 2 N S I HE 22

Vo
61 of 132

G24.
1) BRSNS
HT: FEM—RE KM
G24 5 X “HREBEEAE]” X GONIE R ETEIE X 5 HLAE AT RIS A
Fr LA AT RE A HLES AN [R5 Je Bl 3] 7 77 LA A 38
w INFINITE 7 Game Rules: ROBOTS
FIRST
ROBOTICS RECHARGE
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FIRST® Robotics Competition

G25. X HAHLE NGO FR—R AR, LIk BHE, PLas ARG E o EEEMEB TS KIS E
HEZR I T ELBE N, 0 B0 FIIALEE A .

HLas N ERIS AL 2 18] A 18] B K 3 Bl as AT BLog it AT B RIS EREZR A, IF AN A .
HT: BARTEMAZ
—HaE AR T T4

HLES N A HE A 7 A FEHE SR P9 I B0 B R

PLas N N5 S B0 Tk £330 7

PLEF N N 5 3 B0 5 3 3h R 4t s

d. ALAS N TE IR E) R R 3 B0 Ty HL & N AR EEIHE 2 A (0 s 1 B ] 4530

FELRER G, HPIR AT RES MR FA LA AR E 2 B IH MG 115, FFaT e ]
FELL RS T & G25 [ 1l

G25 & X “HAHEEME 10 GOvE AT 7 HLEs AT EEPLES A
PR AA R BEP M LAS N RIS 8 e BRI AR R X T HLEs A AT

o oo

7.2.6 54z H 5)

G26. TEEREINHINS R, ML NFIERIE RS 53 Wt dh 47 B3 B AR L U 4708, A B C TiAS
E AR, fFAEHEE. GuAGER T,
A. #fE (Grabbing)
B. #&ff (Grasping)
C. KM (Attaching)  CELE(EFHBEARNE /A HHEE b, (AAGIEIEILE TS BEARN, A6
FEA SRR BT 2 T ) R 11, SRR I 2 N BRI 1)
{45, (Deforming)
G MAE (Becoming Entangled)
#1¥K (Damaging)
B2HT (Suspending from)

HT: LIERT, BT ABRARY ERTEFFHLR. MRRELRS, BALM. mRRELRE
Ik “ER HERRE RN, . WREAHIEAERBEARKRBINEST ZRE, B2
BANB/ASHEEN . YIENTH (MINERREES, BRIIERGFONG, FEREFL
DAHENLE AL SVFSINEE T ORI LLZR AT o

O@mMmo

AER FRILAE e HLAS NACEE I 2 T8 S2 AR AR I B B, (N BB . 42, e 3]
Pric e AR S AU

K

7 Game Rules: ROBOTS
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FIRST® Robotics Competition

8 ZJHAN: EHAG
GAME RULES: HUMANS
8.1 tozesl

H1. IR BB A 2 AT 4. 3837 B RV et 3 b T U B & EA0E R 7. T HEMEC SIE T
Ui, B AN SO, R hna R bR, BHAEI AR N G AL, T AR LI R
BINRE 15

BIE B %

P RZIPAN R S

EEpEhESEiikY

BN FH AR SRAR R AN B8

PSS FH P - SRR B R S (1 e

B P R SR AR B

AN NB e BT AEHFART, $E, BFRE, Ry

B 2| G Hilg fo v A4 b A2 _E 3 0 2506 2 LR 2 AF

i DREEBUKINESE R &, HhEiges +

i, ANREEEEUK R R A AR B b (G T s BRAD

ili. ANBE5ZE I BAEAT AT S50 it JE R

iv. ASBEAIFA G1E IR

v. NEEATATIEL BTl Il RE

vi. ApeHIkFZ M LIRS R, DU o Vs 4 2 (S B b
a. S EABA R R A IR S
b. i B IR VFiE H 5 L2 A EIR

HE: WREEMMUERASFE. MRELRPHERARGRAER, HH
WHZERBHESEAS AART, 8%, KEESEE

ARG IO E HAR T RS, Wil T4, B9, LHMNESLRE
IR EBRE ELBAE LI RIEE, s b AR E AL H b aidk HT.
LB A HART, T sg, LAXUHL FH, 858 Wi-Fi,

GMmMoOow)»

H2. JE VR EPTERI AL B, HAETTARTT, R ARV AR 7 27 % ) 1 46 (0 N 2R3 T R 4% - A5k
(VAR
A ANBIET, BRI BIAHEARN TR Bk
B. BOR GIFERK Bk LLAM R E X I
C. BORBAGEAMRIEB%

Al HSESMY IEFA T

8 Game Rules: Humans
122 INFINITE v
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FIRST® Robotics Competition

X FRC SRULAE AT SR 12 4 IR B BR U O R PR B2, RO ECHI AT RETC i) ¥
e  BEAZ LA A o

H3. ik REE FE M RFE SR . FELCIRITAART, $RIEAE AT N AN RESE 15 1A BTG B ok 9 BB e 7 b B RE vl
WALE . WRTEAIGNBCERE B, BRI B SRR R, A REEEECKBIFMRE
.

K. WEESNYERASFE.
8.1.1 tb | HFITHE

H4. 51 A BAEL B SR 45 L Al B 2 B 26, Lt N 2T AR BN P 504 T BN R T2 k4% 1
H: L

BRAEA IR DA A A oV RV K BE 0 LAt BA 445 P B SRR AT ELIn R AT )
ARG R BCT H, SINEE K, S0 A T R R B3 5 .

H5. NEZALRZE. LLIE, BT, HEM AL T AR AR Bk AN MR TS, SR A RER At 5
SEXIAMNAIAETARTE . BRAERN T %4, DU —Sn B2, A EZ R .

A AL — IR
H6. BB re i A B N BB #h 78, AR RV B E NI i 77 20

A. EFIHB
B. HgEFHALEFZF, WH
C. Hfsimatdaus.

Tl SARERBE UM

H7. #%, NERREERM. LLIE, AL i, FrAbR T 2a%E.
il SREERBE UM

H8. NEELBMLEREE. PMEAG T BUEM B3t 3 E .
F50. BREIRBLNE

H9. REEFRIh, FEFFIA. LA B AANECERAE S KR A 16 D REE .
Tl SARERBE UM

WERFFATEIE 15 DMREE I, A AL ZI TR B 3 Y
—E5E 16 D REE A EE AR BN, R BN Z ARG % 42 1R 2 RN B R F i N3

.

HeeE R IESRE, R ERE A QARGRIE B, A piyiE
o

PO T B s BU ik e Fah i Be I sl 15 MREE R miE, thASE—ITE
MAER -

8 Game Rules: Humans
122 INFINITE v
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FIRST® Robotics Competition

H10.

8.2

H11.

H12.

SR, A SRR NI B R AR OE HEAE I (8] 11, R
VE RS A B b T I R E R R N RE TSR —

REE F ML SLIZTEAE SR T £, REE I L AU R B 2 7 b, SIRBAR LM, B
HL RE R R IR R ST R BB E L, KA R

H5: B

PR M2 T BRIP4 A BER A, Jr R 5 15 AR A K B L T R
i A S H10.

H10 FRAE R F I AE LEBE P AN REAF I BIAE b, 7R B RE R WL BE N\ 37 i A6 05 LA
FHRT E.

Sl MR RE LERHITE R B0 2 27 B R H10

FHN

EEZIN. RA 2T EE BR324 A0 VR R AL HOAH B PR IK B ot B
AT HSREBMY EEA T
TR B P LA 3837 P MBS S AR, IR 1 B AR iRAT
A, T BRI G AE SR L AR E R, AR (AR RS LA B S mT AL gt 75

i B “#4r” (COACH) #i#=
i, EEFMASSEFMA “HiEd” (DRIVE TEAM) #(#&
i, FR R “FA 7 (TECHINICIAN) ##=

B. FEVEIRFE, HKEE B S A FEBLAE 52 (MK BB AR R CEL e T B
5. HBAESMUIERA I BESBRRPALTETET.

8 Game Rules: Humans
mesr INFINITE e
ROBOTICS RECHARGE
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FIRST® Robotics Competition

H13. AEEAZFEHR. BT (BRERET, ASSETMEL A BGENTE Bl R X I
P CIRIRECA O3 18 2 B SR AU AR 55 ) ANREAE LU AR h R S EUE A5 92 B . AE EAd &
ANSRIR 2 4 AT N A SO

F5.
BOR G H B HER L3 N UREERE S 5 IR SR RAPANBIMN LR, #RIET
NKETF

BT R 53 BT FRIDTOMAR XA AN BR B BEAN X, TedEFHIEH R S A S 5%, W
PR

H14.  FlELBIREE . A A DUE(T 7 Xsid e T 2837 1 e & i,
FIF. A
pRic, DIE ek fE AE R H il AR A

H15.  ZEIEEATHEE. DA A 25 LR T 1 Tl ) SR
AT OkEE. mRESHHETER, HM
H16. EEEIIXN R, SIEAFIEUN 53 B E K BTN

A. #J€ (Climbing)

B. &% (Hanging)

C. 45/ (Deforming)
D. #i3k (Damaging)

Al HRESHMMIEFA T, HES, HREMR

F &

ot

8 Game Rules: Humans
122 INFINITE v
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FIRST® Robotics Competition

9 M AFEERN
ROBOT CONSTRUCTION RULES

ELZEF M A R AT 5 2020FRC HlLes NF5 @A 5. HLas N 38 Fa @ MR A 88 1352 hn B s 22 s IR
2, SEPLE BB Inspection & Eligibility Rules.

9.1 Mk

UL

PLUR BB AR T AiE AR R, DL S A RN R an ] )3 F 76 2020 HLgs A E. HLE A& H FRC Ak
MBI S USSR FEERILLEE, B8 TR FRENT A RS —rah s, @i, &6, K5
LA BN

M R BR 2 5, 8wt nTEEME, SN, B S ERR IO ANEYE, XT bR HER R,
IR, 5 KOP (Kit of Parts, E4) nl#eatE. KOP A A S AFREMIFEEMN, FIRST
Choice 2L 5, 725482 (Product Donation Voucher, PDV) .

oA IR LN H AL A BB SRR £ S IkEh R4t (e, AL, HIAHL,
AR FHL, HEFT S A 25 SO R IE IR o X209 1 8 OR BT A BAATAT AR 7] (¥ 3K 3 5%
PR, ALKV S RERS I R DA BT A5 A (1 v 1k

HlLgs Nd “#¢E” (COMPONENTS) Fl “HUi45#)” (MECHANISMS) 4. 4 Wbl 28 N ik hiligh
MBI RS 7, ASIE I BA 5TF B A IR R B S L AR T RE . MBS ) A& — A COTS Bl il 41 25 134
4, ARLES NSRRI Th S . WA MIAS 75 BB IR 5 vT A R e A B 3 2F, B RE PR AL 2 ok .

ATVIRZHIMERES] T B IR ”  (Commercial-Off-The-Shelf, COTS) #f:. COTS ¥k i
6] B BMILA TE R & BIARTERE CAREHID o« AEN—2 COTS #iin,  HEAT B S 14 2 20 Ak T3 25
Feud, MRAEUAPRES (BRIEZ R ARSI e sicRr) « Wik eae A Emm LidE, HHED)
A AN A S 25 SR BT a6 Th R A AT X 53, AT AR COTS 838 —F-1.

ZH1: BMEITIA T 2 4> RoboHands 2 7 FIHLZS AINF, FHIRE] T XA . A Aok
—MNREMEERSH, B—AE LN LREERE. B9 COTS Wi, 1M
EoAMMFECLBRR T “IT 4”7 (FABRICATED ITEM) , BNEC&pekiE T .

B 2: PMEATFPAF 7R AR, IEAME SRR . X4
s AREFEANE COTS Wl . BUNIRAZ IR T P I WEE RO R o, T 52 1T

ZB 3: PAEFETFRTATIIRG 1 b AL W] A e ih B4R, 7 18 i 14 F B 4000 I
—MASEFE LA A . BOHERIARBOA YR COTS Wiih, —HIFASHEARR “ BRantirl” .
LA SR AR E A 2 LA, A2 COTS #ii .

Zl 4. —/> COTS EAENEA TLiEE A IR ZA588 & COTS 4, {H—4 COTS E4hn%
T —ANR R A I 2 B AL R — AN I A
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FIRST® Robotics Competition

Zp15: LA COTS bR ALHEES 1.0 A, AEAHE. il L4 COTS Hik A #4:
2.0 AT LASKE] . W12k 1.0 RRASFIRIARhBE —H#E, mr] LAREA o

45 6: BAMEA S COTS AR D fF b=, REMBIMEIRe—+, strl LAMEA

P NI R Eridi i) COTS Wy it 3t 2 7 o 0 A2 LT I b A

A, AT SREBABMOR B, 56 DL DA R dh 0 25U P78 [ BOR [RRE A DA TERR DA T i
BEN

B. AJ&T FRC Mg~ = fPE BT, BAAA AAEMIATR R 2 A BCR,  HBME K L5 30
IR T A I EAT Y

C. WAREAEISRMGIT )5 T 5 D TAEH WA . WTLLA IS, LLinde 1000 SR [FI T 1
(7] AN i ERY R A% T DAAT SEE 3%

D. AEfEZEE P ORTE AL B0 DT AL MBI 2R o W R E R dhAE T PR, B2 n Ak

E. FfmAPTA FRCBMEH B F AR PR N sl m PAT R 4 it

BEE R H R R T RE B AT A WA, DRVFITA GIERIE, R B R R A R A IR
(I BAT AR SRR IR 007 i, AR A 2 v U

FIRST 75 2 it ik BMALXT SRR e A /R vl Re V2 3k #8, 7T LLDARIF I IR 55 S #3515
COTS ¥, EREGINIE IR IS5 LLERAT R . 7 KL O A TR R o, TR
FIRST e i K it 328 21 BAAR TF

AT, wFEAEENRHK. EiF0E FRC HHFIHFALRER 2 Minss/r, WRE
AR, LR B AR R RE N,
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FIRST® Robotics Competition

MITAREE e TG, i, %, s, fnd, fhgEe, P, #akPs, PEsinT
o, HlERE, st wmeg, Asreid, FmabFRL, %ﬁ&@ﬁ)ﬁﬁ‘]“ﬂ#jmm, Mo PAERATEASH
ERLA A F .

EE—yh OUHREEMED FREREAE COTS AR T/, thin—4> 20 R (4
610 JEK) KM B DI 4 Bt 5 38R (29 152 JEK) KA T BUs g, BEAR
COTS it CAFZRITORIPRE) AR TAF I TJ5IFBA NSNS £

WAL AT BE e 2SR AR SO SRALE B A 2020KOP Wit ) Eridett,  FHSRATUAS: A RS 22 15 45 A S R E AR
i CELan<sh#dh, FiiREl, COTS W/ RB&SE) .

— S ek ZE AT R T ) B RSB SR . A SRR B AL ZE A ) D o) R A A i S B UE R A R
BE TR, 15 RHBAER] freparts@firstinspires.org SR B 7 IRE . W B X A B A= i R 2 S R
T FRC LLZE, 15 7EBCLS I [ 48 244 1 B AR B N S 40k % 3 freparts@firstinspires.org

Xt T SRS REAN T Bl AT ) A% Bl e A3 0T, BAATL I 32 £ ) 1 E A i RO IR A 22 A, SR B RS I 44 3 ENFE E A%
i BOPR IR_E DRI

FEBER TR A a8, PUE SR . EARBIN S LR LA N BRI 20 %, (BB ROZAE BT L as
N YRR i 255 8 B o M [

9.2 @AYl NIITAER

R1. FLES N CEREGAD) DAASMNEHESE (FRAME PERIMETER) , #{£&41 X1 (BUMPER ZONE) 13
AL, IS THLE AT IR (STARTING CONFIGURATION) o AFEIAE 422 i HL 2% A [
SEN, AEBEE M A TOA A . FESE DY JE 93 H BN 22 R AN Va BT (20 6 Z0K) o i
Sk, BEERN, SREEMEE, MASHUNRIMEMELLN —H

UnART RN AT FEIREZR : AT LAAE R18 BTt (0 DR B AT DX S5t il Py 45— AR 48 1~ FELAE AL & A 4
2, ST HE R B 16 AP EIE 2R ) v .

2640, HHBRANESERETRYV, KEMFAEMTL. HETREERSE, JFEHESE
Mg — =M,

R2. é*ﬂ%ﬁ}\i?%ﬁ“zﬁ(* CEEZENITTAART, HLES AFTAL T HPRE) (Km,  Hlds N BT 5 B E A #A
REfH Fi2 e L AN FEIHE 2R 1) T L BEVE 2 Ak o ORISAT S LA NARERIHR Sy, A UMY, Bl
pk S AR, RGERENET, HLATEAEAEE T .
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FIRST® Robotics Competition

SR A B 2 S T B (EEFFRIRAS LRI T RIAT) L FUA SMERE Ao
CONSITEE 3E T

R2 Hh T B /N 9 0 i M BB HE 2 7 A £ P R KB N B SR

TSR HLAS N A AT P 5B el e i) 13 BT B U EE /) Wit BAHLDA 2R 7S T A IR S DA
%4 R2 f1 R4 IE K.

R3. Bl NTETTFUEIRAE T, AMEIHEZR A8 KA RE#E T 120 ZE~) (£ 304 JEK) , mEARREE T 45 357 (4
114 JEK) .

EEGIETRAEME R LSRR, A RRHERAT], EEE RN T iakR 5 et i
PRI 7 B E .

THERRBATAN (BUMPER Rules ) # R B AT B xH ALas A B9 RSE 2 B A ) BR 1

R4. HLEE AL AT s A A A REHE AR EIHEZE AT 12 9~ (2 30 JHOK)AL, LIET 9-1 (Figure 9-1)

” ~
7/ \
I ]
| |
I |
i |
| 2. | ROBOT FRAME :
| PERIMETER |
I |
| |
| I
\ ]

N\ L ,/

Figure 9-1 FRAME PERIMETER extension BEkst R IMEMELR, ZELMENREREHKTEHE

FEHUR I RE Lo N AU HLas N BE A R BRAT AR BT AR AL, T8 s RO i vl AR R B

T A >k SEE
B “CLLEEEN: MLEEA”  ( Game Rules: ROBOTS ) 3157 Hh Fb & XI5 THLR A 5
JEE AR PR R st PR 5 o

9 ROBOT Construction Rules
122 INFINITE s s
ROBOTICS RECHARGE roof 132

COMPETITION



LTI A S EE S EREN:
A, LA AR EREGAT

FIRST® Robotics Competition

R5. Hlas NEE ARG 125 5 (20 56 2 7). SFRE RN, HLas NRFAGE KA 53 SIS R
FAFAER — AR T A, LAUZ I 13 e —EFRE.

B. Hlas ARJH AR R L GERA AR 12 35 (£ 30 JEoK) , BE8dck, @Rk

ANAELEER ) )

9.3 HHB/FALZES5HLEHT

R6. =5 WA REAREA REMIA I ER (LG RITH, BERAT 7, BT, BEARWE KRR .
725 B AR TR LA N BT FHRAENL S N 5 I M s BE 2 8] A 1 HE3E R 7 BB 88 N AT

R7. Hlas N BRI 8 R e R AR it bt (& g i) sNGE i & .
R8. HLEE NEAEARE A FM R, Mz %N, ARGIRA LR, DURAREY TG B AL A8

#Ar

H % R8 A fi & HAR T

a. JEM, T BB RIORFLE ERAE T BRI A R B, B T
LRI

b. #FEa, TH, AW, B S BT E O K E i

c. ALMTRETPLERYIS HABLES N B IZRE A BE AT B, SRR AE 0 655 W 5 Y L 5
, FHN, AHEEAERE . LS NEGE BB B NEE, s
LN RIS H s, 25 BAR (Vision Targets)

d. K1 RU EFOCEOLRE

e. HRBERIK

f. AP G B K B %

9. R HLIB A B

h.  EEBA KR % B 4

i Ber AR 24 R A R

joo ETBA SR EER Y, nbsE, RERHK, IXLEH R REAE LEIR P AR A

k. ZREH, REESKAEMR (IR o KSR IUEDRE, B, BELihE

AT LA LAE T ABRARE. 508 25 A S IR T
L AR

m. Hlas A& ERmREOIE (A= LED /T, tmEREHSERGZM) , RgEMX

NARZE RIS E], HIEM X RARRFRFESSH . WRA NBBILSOCERHE, Yl
N B U, P RE = ZORIFER

FIRST
ROBOTICS
COMPETITION

INFINITE
RECHARGE
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FIRST® Robotics Competition

B 5 2 skl 2 e PEdE R (MSDS) AR AU S L Lokl i 22 4= E$2 Hh i e 1Y)
e

R9. HLaS NALZLFCVFAEAEHLATIT FELI MHLES NP RS B L BRIE R, SCREHLES A Iz 3t it Hh 7%

R10.

9.4

R11.

PEBRETRZ e, WSS NS EFRZ), PRI RE, fi5, 2asthiE e A
PLEFA

SR P TR BRI 4 RS S s E LA
FUE R & A ) & 32

MLEE N BT A B, AEAEN, AT 5000 3£t (44 35000 AR), Frf A
BB G “TRE PR B AN G 7 &P (Budget Constraints & Fabrication Schedule) . LA
TN DT NS R A 451 T«

A, FHMIST 5 RIS, TR K K

B. SKEAZEE KOP it (Al FIARIRIDIREMI B AR ST IFRRA R K= 5 KOP fir

BEREEAMRE ALK KOP ¥k .
C. HFVFStH AR AT«

i 1AMEPENE T (Inertial Measurement Unit)  (JE KR T E/F 4 R12)
i. FTA i FIRST Choice TEAT 282 #24t[{] Rockwell Automation 1%/& 3%,

Fe A 1A B TT I i B DT IR AE TR XA R A IMU B 0 R R e Y A i

WAL 75 2 e 2 KL% A HLEGE i MBT A A2 KOP il kg ke & R . anf %,
AL S 4 2% 17 32 B RS 2 T H 2 A\ FIRST Choice B4 1 2= 75 A B 27 il 2 1.

T2 16, BAATLAA 2T 26 4 A Ao 70 300 1) ) K 7% 03 sk 5. (BOMD . BOM A LA LA E[T Al 5
LI T 7

AN NN, B R11HRRE, MSERTRINLE ANt SRIBOT F7E 2020 4ERIHLEE A\ 4420
W F R IH AL & 7E 2020 BOM HJf B H T AR A VA4S

Zl 1: Kickoff KOP J& H 5 H T 43 EL4h 3 75 BMAL AR T 1) 2 A Gk izl 48 XYZ. 1E
AT AT, ELFEARA R IX Lo T H BRI, AT PATE KOP AZ Xt E S BL O A -5
% 2 N TIA R 28 . BN R ) DIk 45 ) B8 06 A S T B v A .

BT FIRST Choice R4 BUAEIE R IKEL ABC #4y %i7r, HBMILIET KOP 34511
HeEnl it N 0 3T,

AN I [E — 5 B D e A i E T

Z) 3: A ABC 1 FIRST Choice H1 ] H, {HZP keI & f L% skt ik

A i#1d FIRST Choice SRAFAEM G . Hlas N LA AP A X L8000 H AR 24 A7 Hism i
i, BFOVENIARK A H4 1 KOP

A IR e A 5 45t R AE RO S B RIAR, KN, e, DHRERNEOR A — AR — 4%
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FIRST® Robotics Competition

Eean, AR CIM Sk #fn] A Al CIM Hik, PC AT LA At R Y 51 PC AR, X
WARFIZHRERI B e dh . WERPIAD ka2 bl g A RSN, EA AR, SRS
e

R12.  JRMSLHT. AGE KOP BRI AT i i E A Al 500 Set. AR 1F 3 A0 3K 0 7T LU
i 500 3E7T, K EREAFEOMK S AL EF AR T 500 S&TT.

Analog Devices ADIS16448 IMU MXP Breakout %A — N ATFHIA Pz E ( Fair
Market Value , FMV). {HIX N4 7] LT & R12,

4R COTS R ARG — 7y, AILLE LA REIIC B A 213, AR AR S A e
WA EAE R12.

USRS VRO B — S, IF HAREC G T 858, A B 3E T A s (B A 25
RS A IS T 5 7E R12.

B2, RGN E REREN, IMLLAE B RGEM AT T E AR
Bt A B AE -

F 1 AENRSE 7 ANERAE, IRRAE AT T RIUASFIB AR R, thET DALY
Pz b S A FR Sik. SMEMSE TR . M—ASik (RELRGEUR
ERMIEERBED , FFEENHAEE B, A0 1E BOM T S i
S RSN SE R 2= A TT DL SR AR AR 22 gy A Y .

ZEpl2: B HNEHEE T MURTE, A SKMABZEMEM. AT, ERERZ 700 %
TG, FRUAHSSTRAMT AN AT DAE o it 352 T A BAATL 20 31 BA % 200 58 780 SK A HUAR B AN 7] 5%
T, XWERFEMKATA.

ZEBl3: CHMEmE T AT, XERTEE 4 A 4. HE, ZXE R THEN
AL A AR A AT A — SRR SE T P R 5 728 5 UL 5 A e XA G O
T, REERTAENMSLEFTE A BOM.

R13. A4k KOP T H ff) BOM FeAS b ZUR Y A4 BLAN/ BN T A7 FMV H5, BAARLASCY CRL A1 9 AT RA
JOL VR BT D $REEAONT, HARAME 51, SR HEIUIN T AiE kR Ak .

COTS Fiin AP i M E 2 B XKML R COTS s L%, H T FA-sAR IR ThRe i &
o FERIEAELSEHIE, T FIRST Hlas A 3838 A A H0L6 J000 3l R4 IX A i CRE 04
B BE R A AP RIS D, (A B2 R BAFE A/ 52 00 H I SO 35
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FIRST® Robotics Competition

Wi, IFH I A2 B R s AR B AN 15 A MRS A i A% . AP iisa (e 2
ARG A, AEIEEFTRB, B, KRB 1250 Al Bt s i 5 B RA . a0 ok
COTS FAFHEE R, AT A% LE A iU AS CAPP i — A BAL R AP T 3 A E

COTS B M AT T EAR R R B2 I, BAVFRIBAME A Kickoff £ FIRST A& H 384k
AHIEAEN LA N BT Bz (Bt o fENLa A B B S st it (R dsidEid
HEFL KOP) FRAGVFH] AV iz fE N 0.

AT DS DA R P AR5 v 22— SRR P T Ml 30 A B0 B A RH) 21 T S A1

o AT BN T AT A T AT T SC R A (5 R S A RR T & ) F
) .
o R AR R ARG B T A0 4L, IR R T DU A I e A 1 A RO R RS

FH1: —XB M — DA FER] T A3 XA F HIRMEHER LS N AR
AT

HB2: —ZBMEPAF T — RIBMWEHE RS, B4, KRG/ AT 1A% T A BB
TEHH

FBi 3: FIRST ‘H 75 6 5 (1 ML I RF A 0] LA AT Hr i d o8 N BARIAE A -

B 4: R —SCSIEPEL T —ARBRAE, I ELIU 2 hn R f ek B TR R RS
AT AN 2 /NI TR s AN T 2% (EIn TR EAZBMER SR BI R, A2 TREA
T3 A 2 B IR T I N BATLAE A H H o

FB5: WR—SLSIEBMEAL T 10 S0 KLB] T —HRANAH. 25, DA B B % 2 v Al
BEAT TN AR TIRBEAE ABMER — B8, A, DT K2 A LT NI EIPEE -

FIRST. XtF FIRST LA K% S FE R, FURTTREL RISV LB R AT 34T
FNS LA ZE R ATREZ (PPN 53 LA SR BIRS , DRONIXFERAT N TE Z I N R 5 H A
FIRST X/ K5 EE.

Sl BATLEE 52 8% Bl e (4 2 =) R LR B S RE, B R B RO 4R fit i 1A
ZBl6: WMR—ZSFBMEAL T 10 IR 7T —RWH, R)5, HEPMEMT 7E. M
A RES NIRRT AL -

RIT: —ABMEE T 5K 1 PREER, A TR, BA, BEEEt a2
—HIMIR .

Z P 8: B [H BT A 5 BAE 2k 4H 2 B 3 Ronike — B/ LA, (EAEMMEALK NN
13 %7t. BOM LEIRH FMV By 13 3E7T.
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FIRST® Robotics Competition

FEB19: BN T HLas N RIAFEHET B 7 B2k, N 2R AR A B AR R T A
LT A

R14. AAYFEFILE Kickoff Bi#I/ERIIN T4 (FABRICATED ITEMS) . LA K yfil4k:

A, EBEEE

B. REGAT (—FiHLES ASMEBA AR 8, 1S WARKAT N (BUMPER Rules)
C. 74 R5-B {yH e T

D. LA (R&E—H COTS, WA AEbI#) MBTIERE A M T 55 k.

i BRELLUETERNLS N (BRETERIA TS
i, JERASAEMTRORL,  CLORIP ARG AN E LS

il A T R LAIR BRI T A RS, TR EEE R

iv. FIEIE A e R HL, W i R EHEPTiA R56

E. COTS #f LA kit

i ARThREtER M s
i, RS AR AL, BRARALRE AR 1 11 AR B 1 E AU A
iii.  FTLAE 30 7B A T & AT E0E (7 COTS A L3T48 /ML)

AR, XEMETE 2020 4 FIRST Hlis N eI AREIENLE A L R H 2 7 FIRST th
FHHLBANRIHIETE (7 R14-B B-E FrJEE ) o EREIESXIFGZ 0T, SRih
Rl e % A TIpLEs N . MTnr AR R RS, SUEMESIGIEAAY, FEikAT 3k
3o BT AR ARA T AR L () BT TR AL RL AT COTS 4 1.

RN IHLE: (CNC, FEPRD L HUORIHREIE, w7 REMKIRTE 2 R14-E i 3T, W R4tk
A DAFEA PR T E TR

ZH 1. —DNBATEMKZ SR R i T — N RGE AR AR . 7E Kickoff J5 A 145 & T AKZ 145
A B S R LA N . A T e LA N AR TE R it ATt 1 i Ee i b
i/ TARFR, I H LN SERE SUE T RN AR TR S TALSS A B BLEATA S sh AR
BRI,

) 2. BB S RTHLES A8 2020 SE ML, Z RN CROERESSTNE B L. R
HEBISMELL D, RXARSRVFH, BV COTS HLA AR .
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FIRST® Robotics Competition

FE) 3. SR BAE A 2 B R A AL AR . AEBLEERINLEE AN b, X AL
B, Rtx L3 BLLEROPL A ARV R R E L, 0 H A5 fFLAE 30 2% st il CAFFedh
R SR, KHE R14-E iii, £ =0THm

R15. W TORRIE GFEGHEI AT DM Bt 2T Kickoff Z BT AFFRARI, A4 L L ZE 7T A3 R it
A IR Tt 2 SO VR Y

B 1 R AR BT Bt AR A4S 7] DAIE S A] DU AE A SRR £, T2
ABATEF AR — AR ASE AR AENLAR AN B ERXESSRAMTIN Y BOYIRANASHE A%
FEAATIAETT 8 2 BT HLVELE B4 19

FBl2: —ABME 2019 SEITELITIT R T — AT IS R GE. £ 2019 K, ]
BCHEANSEE T IEH A H C++4i'5) , DA 2 KRS RE. MAT1ESE 2020 4
(IEL SR P A FH SRR R GE o ARATTRE K8 23 R AB SO AR 2 1) 242 M) B R G 55 B (AL 48
NP (C++) o R RMMAR, AR,

ZE) 3. [A—BAMIL g E# F LabVIEW 15N 2020 4EHI B AF3RES . 7F Kickoff 2 J, Al 14
FHAERTFF R ) CH+ARISAE A SE B 4 7 At i vk 7 R T fs AR RS %, RoAfh
NHER R EER TR T 1 1 LabVIEW /815, B LAIX 2 R R .

FEBl 4. AFFALERKERIRIT A 7RO RTT S, FHHRIERHLE A BRI AR
BAF. ST, AR R A — Atk AT R R A SRR, SRR R M P
BT PUOMAATILE Kickoff Z R AT 7 AT B, AbATmr EAEEARATTRIHLES AN _EAEHE

ZEB 5. BARAEAK I IT KA AS . SEli B )G, AT e — e rl i A 3ER IR
AT CAD U, FRKs HARBEA FTA M. FOAMATITE Kickoff Z AR THAZ T4k, il
TR LA iz 80 B — MR AR g 28, 7E Kickoff 2 Jafilid, HIT-fhfi1f) 2020 Hl#s
N

R16. HPMAIEAESINAIEXHILLEE CERIMERA RIS ) , PUEAGAEIMIN TX (LU
FRPit [XD S B () B BSOS HLAS N BHL s N8B0, Bk

A. FI{E R14 {55, R14-E i LIS
B. WM A
C. HL M w] LAYESE & 7] 76 By

PRI AR (8 225 F 7 :

o [XR3E, MUTFRE I, FIRST LihFE: MHLESAIRA Pit KT 4h, KIEAITFHIHRE
R, MARAXITHHIER, FFIHGET Pit KIJFRETH SR T 4 &
o HUUTFEFEF: 2 Pit XIFI

PLR A& —28 R16 2 1E ({47 244
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FIRST® Robotics Competition

9.5

a. TEHLE AN Pit X)5, FHHEHLE A BB AT SUE AT N
b. FLIRHIE], FEHLES AR AEHT B AR E b 18 AT BOE 54T 05 .

FER: E8 A E20 Hid HA X T IS IRF ML 4 N LU & NFPRHE A BUAPIBR ] (E 2R 5
MU ASFEA T O

R16 MBI HZ — &N T LEFRIE A B IELEEEAT EEFE MR I i, 3t AT A A
LA A e Ak SR AR BT 3 B UG LA N BB LE BT 4R .

REATHL N

TREAT RPN A NAEZRA L TN DREATARR HE, FOSEANTAT LRI HL a8 A G 32 AL A 5l
i VTt (453 BB o G 5 K N DU B P PO 4 0955 LA P9 7

R17.

LA R AT GRS, WIS 9-3  (Figure 9-3) . [AJEECH B KL 2 141 FEIHESE,

kD DR ST (KR 288, T A A [T B P — S50k
FEIAE DR IS AL IS I et Bl B

B K PR Pt B DR IS AL A R 0l A

5 R PS8 M) FH A X 25 A7 ) 4 e

B NS ORBAT R AR A FEIHEZR RIS A o O 1 3R1S R HOORT, A 1A 1R B0 42 23
BZ/D 6 g (2916 JHK) REEAL, WK 9-2 (Figure 9-2 BUMPER corner examples) . Jf H 2420
FEA B SR FEIHESR A I Va Si~) (29 6 2K) o WURAMEIHESE — MK T 12 ZE~f (29 31 JEoK), A~

WA EATTEIRECE A, DRI HEZR B 0 [ P23 G A e 4 32 PRI AL AR -

HAIDZ K — Bt

R17 & LIRS IR EIHESL I L . CRIGAT RS H A1 FRIHE 22 A 76 (2 A 350 40 AN BLFETE 6 3%
(2916 JEK) SR . T B Figure 9-2.
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FIRST® Robotics Competition

[t |

v
[e)]
= oK
BUMPER
Not on FRAME PERIMETER.
Assembly Still allowed, counts in

weight
Robot Frame

Perimeter A h ==
&
— ____

Corner not - < 6" protected from
fully protected corneron > 6" side

Corner not
fully protected

Robot Frame
Perimeter B

BUMPER
Assembly

Figure 9- 2 BUMPER corner examples
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FIRST® Robotics Competition

’ _ ) BUMPER protects entire
’ . . FRAME PERIMETER side < 12 in.

Figure 9- 3 BUMPER around full side/corner.

R18. BRI #F& G16 4, REGAT A0 5E oL T ORFAT DXIR A o PREGAT X IO AR 5 AR =y 772 9E~) (2
19 JEOK) HIRESL/K-F I Z RIS, S5 8% AL T P ERIALES N o TR AT AL 5HBCTAT

SR B FAL A A5 B AT b R AR _E (AN SR 2 A FROTC 2L A FRPIR A, T AN ARG T AN
7B kiR E IR A YN S I

B 1. fEIEE LA T — A T REAEOREGATAE ORI AL XA . G R pL a8 AP 1%
e B BT T ORBSAT AR LE GRS AT DX 48 Ay, U6 A2 R18 223K

FBi 2. AR RE X AME R B ORI AL 6 T 2 ORI AT X I AAMOHLER A (L1325 B 21
KT A B HE), iR R18.

R19.  fREGAL CHEXT-AMEMEZS) ABEEEE.
R20.  (REGHLR %A et T DL 22 352 3 DU A B 5 PR

JEN L, OREGAT R IZ BEMSAEA S 6 73 Bl N T 2 44 N R 23 siRE k.

R21.  R/MHLER 0 20 (B BE 1) ORI AT SR i IR ATT () LU B B 20 T 2 B BRI €5, Cn e 38 H R 43 ik
MATCH Schedules). fREAT 3 7E L% B FRic b 200 W, BR PR A e AN o] 78 ARG AT b4 A

A. R22 TR [T

B. PREGATAR I - fr) £ 25 S [ 1 e 4, A

C. LA FIRST ki, T 4% Ji~F (412 JH2K) il 5% Ji~f (29 13 JE:K) 58 (B 2020
Virtual Kit.
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R22.

R23.

R24.

A B HE B T Xt R B AT (K A8 — T RO TEVE e 8L, T AANE ] T R21

A, HIBTRAA SRR, BT ROy 4 St (2911 JBOK) RS Ve 9T (0 13 2=£K)
NEGEREA A G, LRI 116 55T (42 2K)

BAATL S o ZAE DR B AT R R, HL LA A AR AL 5 6 2E 2 1 U538 BE WA AT A1 58 375 i b i A A

G5 EAF A LT 2 A

Bith

Va BT (£ 13 2=K) MTHAICR, Flanktsk, RRiA%Z, DA&eimRss, RERMIE
RIFFE T 2R BT IR AT .

B. BRGNS G THNHEMER /T 160° FHIHIL .
C. M5 ABUbR BB 2y

R AEE LEXS T4 A5 A E CRISAL AN A X 38k, H IR H AR T B 5 RERS I B m] L,
fERCH . R AMEE AT DR R IR IEAE LEBRHIHLAS A -

Kpric A s g5, 13RS SR REATL MR AR . s e & TS
PRI B BInAS RHE A o

FRALORIIAL, BIER EATEZ BN S NI S A/ sEi ), S EEAREIE 15 7 (K16 &

WRABIZ ARG (HAPLES A ERSAL_ ERIAEASZE , AR AMIENLSS £
R AT AR E LSS 00— 3873, ORESAT R FE . AN &AM 1 26 25t 2 P A 1
REESHM .

TREGAT 4% B DL R 2R Mit, WL 9-6 (Figure 9-6) :

A, BV SEH(Z19mm) JE 5 ] £ Ve S (A 127 20K £12.7 20K i IR B B A U
R SCHE . IRA LSSV /NI TR BR AR R R N SL, (AN BEXS Z2 o a4 (0 S BE 1A 25 R0

PRV ANZT 4EARANE 5 KR A B IR ) FRC 3837, BT UART & R24-A.
JE AR M SE PR RT (3%427) AR AR A U4, ISR & 2 R24-A.

B. "AERIOREGALE > AT S R24-A, -E, -F M1 -G Wi Hi i SbEHEZ R A A se i 1 98~ (&

25 =K), 4 9-4 (Figure 9-4)
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>1 n
Plywood
Backing ROBOT
FRAME
PERIMETER

NOT OK

Plywood
Backing ROBOT
FRAME
PERIMETER

OK

Plywood
Backing

Plywood
Backing

ROBOT
FRAME
PERIMETER

OK

ROBOT
FRAME
PERIMETER

OK

Figure 9-4 Hard Parts of BUMPER Corners

C. MHXUZEINIEL) 2%2 9] (21 ~63 ZK), fel L8N (i 2% (Noodle, & FRifF4n 2%, i
ko, AL SO BN E NG MR N AR UL 9-6 (Figure 9-6). ML AL LAl 2 A
AR (R 7B ARIDD BRARTE B 20 ELAR AR [R], ARk T (R HL 2% S AH 4 (191 4n 0 70 [ 7
HAL a4 NI S 0) R E 2 G BCR 24 965] (29 63 mm) WL 9-7 (Figure
9-7). 4 1 ST Hb N P i O A 208 T AT P BRI 5 TR B T 2R AR S 4% 2%, I 22 1A 9-6

(Figure 9-6) FH IR I B0 A e KM ezl (91 n e A s S T 2% ) o

IR B P T HLES L AT 2% I 200 — B 10, (S AS LR A2 ORI AL P R 15 DL T RER FF I ER (152
Ho ARRORESAT L (T 25 AT AR KA [ FRIAG 3, PT B 2 7 A0 At R B AT A g 5SRO

P 1 P 8 PR B AT AT A e B A I 5 A (B i o B R 5 IR AN A0 . e
BYEEIIAT N, Wz S mEAA AT, R T AR R R24-C.

D. oA TR AR 2 (SRR 2 JE ARk A2 R21, Figure 9-6 H (R ARTH A B K IR L

zh).

JB2 s R AR I e SR /ANLAT 4R T

L2 G BT AN AR L[ A9 AT KL (E 1000D 3 fig JE Je 2 FTAAE o AN ORI AL B € ) — B Y

594 INFINITE
ROBOTIES RECHARGE
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AORESAL 2R AEN LA N LI ARRA 2058 483 o T A R BRATHD 2% B AN RRER I o ATk JE 55 70 )
B 25—

E. WEEMHSEME, WK AR Figure 9-6 S SR 4 (W4T, W8T JefiAikl.

F. FREFMH RS (AFSERIO R REFLBAN ER (2 W Figure 9-5).

B

Plywood Plywood
Backing ROBOT Backing ROBOT
Frame Frame

Figure 9-5 Hard Parts of BUMPER Corners

G. WZUHI L[ (5K [ AR G LA P K S — N T A 0 SO SR (8 (1 an: AH
PR JB0HT BRGR ) R RGBT L ATRE AR 2 LE SRR R ZU IS B . A RS Bl K T A (41
i Rk BURHS . EWE)R SIS N REAT K — &0

1in. limit for

e
hard parts I
e Cloth
optional metal angl 3 \ covering
attached with wood A~ '

screws to clamp fabric

example fastener

system allowing blind
attachment

2 % in. pool

% in. plywood noodles

Figure 9- 6 BUMPER Vertical Cross Section
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R25.  {RESATZ 8] B8 EAL L ABA 78 8 46 - 4N Figure 9-7.

BUMPER
Assemblv

BUMPER ROBOT Frame
Assembly

NOT OK OK

BUMPER
ROBOT Frame Assembly ROBOT Frame
OK OK

Figure 9-7 Soft Parts of BUMPER Corners

R26.  {REGFLLATHIHL A8 NFINESESEH) S 4%, LI 9-8 (Figure 9-8). Bl g US43, CRIGAT A #8237
B, ARG KT Ve ST (2913 2R IUA A7 SNHIRE SRS (V4 98T RIRR, £ 6 22°K). S il
(Ends) AEIEFE R24-B SCVF N I L A1 EIHEZL (¥ DRI AL (OB 5T 10807 o ST IR E SR B/

A, AMFRT Y 35F (246 mm) IR, =
i BEANER IS 8 BEsF (29 20 JE2K)

BUMPERS

ROBOT Frame

‘ ‘ ROBOT Frame

OK

[ ROBOT FRAME

PERIMETER

Figure 9- 8 BUMPER support examples
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9.6 LDiAMEEIRE
R27. 2020 FHL#E AR oiF LA RS ik E (EfHED -
Table 9- 1 Motor allowances

£ 8 25

AndyMark 9015 am-0912 AndyMark 9015

AndyMark NeveRest am-3104

AndyMark PG am-2161 (alt. PN am- am-2194 (alt. PN am-2766)
2765)

AndyMark RedLine Motor am-3775 am-3775a

AndyMark Snow Blower Motor am-2235 am-2235a

Banebots am-3830 M5 — RS550-12
M7-RS775-18 RS550VC-7527
RS775WC-8514 RS550

CIM FR801-001 PM25R-45F-1004
M4-R0062-12 PM25R-45F-1003
AM802-001A PMR25R-45F-1003
217-2000 PMR25R-44F-1005
PM25R-44F-1005 am-0255

CTR Electronics/VEX Robotics 217-6515 19-708850

Falcon 500 am-6515 am-6515_Short

Current/former KOP Automotive | Denso AE235100-0160 | Denso 262100-3040

motors Denso 5-163800-RC1 Bosch 6 004 RA3 194-06
Denso 262100-3030 Johnson Electric JE-PLG-149

Nidec Dynamo BLDC Motor am-3740 DM3012-1063

Playing with Fusion Venom BDC-10001

REV Robotics NEO Brushless REV-21-1650

REV Robotics NEO 550 REV-21-1651

VEX BAG 217-3351

VEX Mini-CIM 217-3371

West Coast Products RS775 Pro | 217-4347

BB EHITEE, BETEAKRT 1ET ) , BEBRMADRART 10 (W) , 124K

EETIERE (VDC)

REARKT 120 22X, FEBRMANEAKRT 10 (W) , 12 RELT/EHEE (VDC)

DA R AR COTS BN &

T 2R E Xt £ EAE COTS HER &+ (FIBEFHHKEBINEM) .

PWM COTS filflkidl, FEHEH<75XTT.

M 5 COTS &% (FInBotER, BHEFEHS) ERNESE, BRIFATETZENA

A

1 MFE R79 MBS ENL, ARGHIBAKSHREEETS

TRk EAL, FFiER 2 roboRIO 7E 6 fRHLE MG HL T 5o iF5 th 0 i K HL 2 2.2 225
(EhA2E 12.4 TL I THIN). BT LA BAESE B R A IR BN S & —BEAERE .
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BARTENLS E Al DMEH 2 ATk, BRI RN, SIS NI E BN A B

Al U B Th R (R HLE LSS N BB RIE RIS o R G 2 i 3k b A s %

BRI RS FEWLE AN IR IR, PAECT EIT Ik 52 robotRIO JF 5 “ J&
HB PR H T FH RS . T robotRIO ) e S BR il B i F s fRd 2%, LA E{EH PDP )
HRIEZ(EE, #%15N roboRIO Brownout and Understanding Current Draw.

AndyMark [¥] PG ti%e 6 Sk f5 B (K i Sk s i A — 8 51, am-3651 Al am-
3656 M dh S 1 LR FTHRBIGVE DA S, XL DIk 7 ] (o T DLk g6 A e
It 3k — R\ R AT e A

R28. AR BHAEM Sk BAANUMATIE RS HLas N B Sk, (R AR LA RURE AN 75 DU 7
AHATIEE, (HEUE LR

A, TT DS B2 2 S AR s i 1, DU T LS HLES AR S B %

WA T ERE ] DU R, (R0 ] R ISR

AT B2 4 B ik (P/N: 262100-3030 and 262100-3040) - [BifA ke .

H|F2 9-1 i) KOP Automotive Motors | [ 4% 88 #h 52 i] LS L LA B 5] 28 % 4% .

] B FELATL AT A2 HEL 1 3¢ o 1 R e 1R AT B B (A9 2 B BT 2 P2 A8 SRR AN TR T e )

Nidec Dynamo BLDC ik #2875 s T 4% Jf LR SC AT 5 2 "Nidec Dynamo BLDC Motor
with Controller" article.

G. Wi b/MRZERIE RIS, EEEMIIRE: e

nmoow

IXEERN fo VPR MBI, A A I S AL MG R DL AR S . (E
e BELATL AR BTL A 225 ) 0 B B A TT DARAB 2K

R29.  [& /AN, MUBEAE R27 H e v A COTS THHE B 1 Sik, R MEZNREE #LL A 3)
JrEA B pE . FOVFENLER N AR RS 0 e R B

A. SisfEHl#E (Motor Controllers)

i. DMC 60/DMC 60c Motor Controller (P/N: 410-334-1, 410-334-2)

ii. Jaguar Motor Controller (P/N: MDL-BDC, MDL-BDC24, and 217-3367) connected to
PWM only

iii. Nidec Dynamo BLDC Motor with Controller to control integral actuator only (P/N 840205-
000, am-3740)

iv. SD540 Motor Controller (P/N: SD540x1, SD540x2, SD540x4, SD540Bx1, SD540Bx2,
SD540Bx4, SD540C)

v. Spark Motor Controller (P/N: REV-11-1200)

vi. Spark MAX Motor Controller (P/N: REV-11-2158)

vii. Talon FX Motor Controller (P/N: 217-6515, 19-708850, am-6515, am-6515_Short) for
controlling integral Falcon 500 only.

viii. Talon Motor Controller (P/N: CTRE_Talon, CTRE_Talon_SR, and am-2195)

ix. Talon SRX Motor Controller (P/N: 217-8080, am-2854, 14-838288)

X. Venom Motor with Controller (P/N: BDC-10001) for controlling integral motor only

xi. Victor 884 Motor Controller (P/N: VICTOR-884-12/12)

xii. Victor 888 Motor Controller (P/N: 217-2769)

xiii. Victor SP Motor Controller (P/N: 217-9090, am-2855, 14-868380)
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xiv. Victor SPX Motor Controller (P/N: 217-9191, 17-868388, am-3748)
B. 4ki#EH (Relay Modules)

i. Spike H-Bridge Relay (P/N: 217-0220 and SPIKE-RELAY-H)
ii. Automation Direct Relay (P/N: AD-SSR6M12-DC-200D, AD-SSRM6M25-DC-200D, AD-
SSR6M45-DC-200D)

C. AzhiE#|2#¢ (Pneumatics controllers)

i. Pneumatics Control Module (P/N: am-2858, 217-4243)

HE: HCERE RS, RIE R30 EATA A AL — i LUl B R X 2
il o

R30. MANThFIEITHE W SR — K 9-2 (Table 9-2) Wi ik fidk. BRAEAA UM, &—
ATy T BN A S B S .

Table 9- 2 Power regulating device allotments

DikiEfles  AREASHER B4

AndyMark RedLine Motor
Banebots
CIM
REV Robotics NEO Brushless ] ) Amp
REV Robotics NEO 550
VEX Mini-CIM
WCP RS775 Pro
AndyMark 9015 Ay
VEXpro BAG (B 2 | ANAy ANAy
21)
AndyMark PG
KOP Automotive Motors nJ
NeverRest (5 2 1l Ay ANA]
Snow Blower Motor 24
CTR Electronics/VEX Falcon 500 T
Nidec Dynamo BLDC Motor w/ . R R
Controller (1;[3%%52 ol ol
Playing With Fusion Venom )
Compressor ANa] nJ Af
. . AJ
Pneumatic Solenoid Valves Awf G (i 1 )
Electric Solenoids I G (ﬁ%@ﬂﬁ 14
T
CUSTOM CIRCUITS? ]! I v s
i i (k4T 1 1Y)

VMRS A RS AR SR BOE ] L AT RO R B A R O SV 4R
WBh AN EE B AN E I L o A HA Y FL B AT ARG R B LU AR 52U T e rh 4k D
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2 CUSTOM CIRCUIT s& il i 2 WL gs A _E 2 AT BR Sik. <™. roboRIO. PDP. PCM. VRM.
RSL. 120 e85 Writkas. Sikislas. &b, WA, B UM B354

R31.  fAlflk I BUEZL R L R Z

A. roboRIO F i) PWM i
B. WCP Spartan 1£/& 28tk 1 PWM i (P /N: WCP-0045)
C. REV Wl#s Mk HEJEEE (P /N: REV-11-1144)

9.7 #HAONE

NV PRIEZ 4, AT RNAE SRS R G ], mAMUOGE T3t E 2L SR RIALES A

R32.  {EONAELLIR IR ME— B A AT AOHLES A B0 TIRUR, HLEE NI it i A4 & 71 B T ik WA )
MR 75 HLit :

A. Nominal voltage: 12V #i5E HiJE 12 1k

B. HUEAE N 20 MG ER: F/h 17 2N, 50k 18.2 i /Nt
C. JBIk: HE

D. ARFRRSF 7.1 Fis) x 3 BE) x 6.6 Fif, AR iR %+ 1 i)

(%1180 =K x 76 =K x 168 =K, HMFREH- 2.5 =XK)

PRRRE R 11553 1458 (<5 AITE 6.5 A/T. )

F. % i8R 5024

m

B I LR F It oS 51 LA -

Enersys (P/N: NP18-12, NP18-12B, NP18-12BFR)
MK Battery (P/N: ES17-12)

Battery Mart (P/N: SLA-12V18)

Sigma (P/N: SP12-18)

Universal Battery (P/N: UB12180)

Power Patrol (P/N: SLA1116)

Werker Battery (P/N: WKA12-18NB)

Power Sonic (P/N: PS-12180NB)

Yuasa (P/N: NP18-12B)

Panasonic (P/N: LC-RD-1217)

Interstate Batteries (P/N: BSL1116)
Duracell Ultra Battery (P/N: DURA12-18NB)

AL 57132 P 2 A R 5 51 B 0 L RS 031

TAT T SQ@m0 00T

RN IR G R R RAR AT 7E . (362 B FIRST Safety Manual T##EZERE. )

R33. HKEE/DNTET 100 LB CREIEN 5 4R BFHIACN 20000 Z%2) AR BN Zu e K &4
2.5 55 W, 53 H T4 COTS [ /3 8 N B RS M LA B R it CEb =7 e g Fr e
GoPro ZAIHIAHNL) W LR COTS it 53 & LU AME g LLan 7 sE#: 3] COTS 4 N4
BT
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A, ZEREE EEHLES A L
B. Ui HIRZBHI COTS ML
C. MEHIER RN TEH

R34. g FTHL28 A et i B b 76 B 28 0 A 22 355 75 & 2R 1) Anderson SB i 448
R35.  Frfg HFHLEE A i B b 70 H B8 4 Y AN RE R T 6 228
R36. [4& 7 R39 1 R40 # 3 ity eyt Hodth i Byt oA EASTE b ol B8N o DA FHZEM L3S AN B b

| 3¢ 210k 25 TS P P M o i FF g L8 A I B8 B |

R37. BTN 24 PRAIE FL AR R &8 A (B35 T80, B 2 A RF IR A B2 1 IR AT A BE DL
R38.  TENLAR A H i, B O, A4 1 b 7 (A4 2 Sk, o AR R 3 ), L DR UE L 2R P A S AL A 4 26 2%
R39. L& A F A AR BT BEUR (A £E B BETT 46 2 i P A A7 B0 ) L BE MDA 1 75 3R

A. & R79 H1 R80 Fr#lE HATE 3N R G I 4871 <
B. ML#s AE.Lom AR
C. EiHlLas NEMHZ T L BIAF i RE &
D. HI&FEIERE COTS A ahikiE #s
E. RA%H
R40. 1 L% AHik, 1 & Anderson Power Products #iZl SB 4%k, 1/~ 120 2255 S 5% (Cooper
Bussman P/N: CB185-120, CB185F-120, CB285-120), 1 4~ CTR Electronics Fic. F.#& (PDP, P/N: am-

2856, 217-4244, 14-806880) , X Lb 15 45 FH H. 0] A 2R % 7% 45 7 EL (8 F 6AWG (TSWG 8 16 “~ V5”7 )
i LR BRI 2R, RN AN %, A EGE Bk . LB 9-9 (Figure 9-9)
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120 Amp
Circuit
Breaker

Power
Distribution
Board
6 AWG e
——-ﬂ— Wire (min)
; |f-|—'—// *JE

| :
[Tor T 1® 1] ;

APP | . |

Connectors

=JE=
12VvDCROBOT 5o ;
Battery ]

Load
Terminals

Figure 9-9 Electrical connection diagram

"SB AI"iR & SB M5 (4. SB-50, SB-120 %) , A& SBS s & HiAth L SB JF3k
P BT FIRST #R4ERH M (U Spare Parts AT Fr e it ) #52 AS a] 5 ) {1 20 (0 502 )
i) SB50 EEas it .

B ER S, 05T 2020 KOP 1, 5401 SB50 & &2 M.

R41. R THFE R4A6 5 R4A8 MR &AM HL i, Foth iy FEL B #0200 #2381 CTR BLHL MR b 12 AR E
WAGO # #2885 (WiE 9-9 Hffizn Load Terminals)ifidEH M6 1242 .

R42.  FITA 44 DL L7 1 L BT (R4 6 2R G P I ZEL AP, 0 0 250 46 2%, A Hz b B ZE AL A 11 3= A Al
2o HLER I EAARHESRAN RE i H o

M eEd—A> >3kQ HFHRAT I M 5 RA2 FATRKH B TiE45] PDP ) APP 5148 A
PR SRR

FTE Bis it M T RAZN . B DUE R TENL 3 AR 1.

EEA A, RMITREERES (Ren—gmidds, IR MLEREGS) GRS EEH S H
EORHIE, XA IS LA N B R AEZR A 2 LU /2 R42,

R43.  HEEITRNAZECE THLas NS5 Thd Je s . —GHLEs N R uir e —4> 120 25 Wik ds .
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R44.

R45.

ABERLN R TT DL PR 2¢ 427 AR BRI R O ) 104 R I B A — T IR Bk
AT, BRI 23 F] AT Bl B Al A L BT i

FATEREEEBORE 120 2235 ) LK 7 % 25 A TRCEL A7 B 28 0F IR MBARIC IR, XFE i TAE

N GUBUR] AAE LE SRS AR Hh e B e 4R 21

FENUR LA PDP R A FLBR TS0 25T T R IR B

ARARTIE LI T e, B T R27 FRRFRR AR B 4L 20 25 B A R66 Hbw BH (A% Do g 25 B AN # B A =2
SEHIEREE, EHIEE (CUSTOM CIRCUIT) ARSI HE B & 24 14,

roboRIO )% A iy I 422 22 PDP 45 5E i it i i (4 ] 9-10 (Figure 9-10) 1X 8 2% 35 N5

R46.
B HAB R RS
T PP P R
roboRIO Power
i i el of ol slloe
O [FFr .
Figure 9- 10 roboRIO power source
R47.  TGZMMr (PR DIZLAH—A 12 4R 2 2235 195 % i1 H R PR 5 A (VRM)(P / N: am-

2857,217- 4245) H % ik 4 FLIRL, 0 A ME — 3 422 11 28 () 38 o

R48.
H, AR mizm WAGO i&E#: ks (JLE 9-12) .

LT RECHARGE

Radio Power

Figure 9- 11 Radio power source

R, XA —FARFT 2015 S AR LLBA#EL . H25 2016-2018 L —Ff.
24— 2015VRM F1—4 OM5P-AN 5§ OM5P-AC J&£k 112 28— FH N, TE 28 3 15 % 5 B0
FHAN &5 P08, AN /& B hn " T 2R I8 A5 W & & i

VER 28 B A AT AT 45 o 4k FRE S WAL B ) POE HRVE 78 L 28 (B EL B3R A 22 1 (LS
RSN VRM HIE R DL R H 2548 A i 11 “18-24VPOE” .

VRM CRJEITREE 1%08 RA7 45 T M B i) B i 43 S B IR e, A& FAE PDP 145 3 Ui

INFINITE

COMPETITION
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TR 13 FE R] DOERE CTR ) PCM(BhFfilRREL), BRIt AMSGEESAT T I A e

VRM/PCM Power

Figure 9- 12 VRM and PCM power source

| HS% “ERA FRCHLEEAN#EL” How to Wire an FRC Robot 373 o4k i % 8 7 K |

R49. U H—R&LLEER]—/ WAGO #E#:4% LI PDP

11 SR 75 S e B ) LR 2 520 (161 A — > 20 LS TR 25 2> PCM B VPM $24L 30 77), 354
FITAE 2R T DU 24 B 3 3 28 (A0 FH 246 2 0 1, R 02 Sk BUR B 5 26 k), BOKs B 5] 2846 N
WAGO ZE$5 %% R FELES

R50.  FLVFAE PDP " A AOME— Wi &5 (fRIS22) 2.

A. Snap Action VB3-A #%|, &2k F57
B. Snap Action MX5-A or MX5-L %71, 40A B¢ %2255

R51.  PDP {5 22 A ge E oy DhREAR IR A PRI 22 (S ENH PDP {8 M RRARIRAE T DRI 22 AL S

ERAORR 22 W AURILSEIHAE PDP L, Bf R IiE & SEUELN B T 2 2 ma s &
JA

R52. H®ANHEESCHEVWARZ IS —A HAUAE—/> PDP &R W27 . 11575 W3R 9-3 (Table 9-3) .
JHL Al P R AT A T LGB B b e 45

Table 9- 3 Branch circuit protection requirements

4y FL B Wr 2% 2 AT BT o
EBEHE

Gkt K 40A 1

5E ] L% K 40A 1

Automation Direct 4kF %5 40A (*6M40*) Bk 40A 1

%+ 9-1 (Table 9-1) FrRFHIXM, PAKIE - -

R HEH COTS B4 I I BL 5K 200 RSN

Spike 4k HL A3 5K 20A 1
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R53.

R54.

R55.

FIRST
ROBOTICS

Automation Direct 4kF %8 25A (*6M25*) Bk 20A 1

PCM - H AL 20A 1

BAMY VRM CRETLB H) 15 PCM 20A 3 total
CREZEID

Automation Direct 4 H 2% 12A (*6M12%) K 10A 1

R52 AZEIE7E PDP b SE /N Wit o, B0 P 2 i 2 O e, DASRAS SE 2 Bl 4

Table 9- 4 Breaker and Wire Sizing

A LSS AR LIS A RIS I A i e (ff S 2 — B 2RI

R & REMB /DR
" 12 AWG
31 - 40 IRy g (13 SWG or 4 " 77"
" 14 AWG
21 - 30 RHEH{RY EL R (16 SWG or 2.5 "V /7"
6 - 20 RI{RY AR 18 AWG

PDP 5 VRM &8

(19 SWG or 1 "F77™")

roboRIO PWM 3% O3

PCM F1Z2 S F 45 bl 4 i ¥ 1]
PDP 1 roboRIO {1 22 AWG
<5 LR R (22 SWG or 0.5 "I /5"
N 24 AWG
VRM 2 325 H 5% (24 SWG or .25" T /5")
26 AWG

(27 SWG or 0.14 "F-J5
ll)

FEEEP Bk (RNEBRFLERS 28, HABaA>1 28, 8
4 HAFRT roboRIO, 3E PWM ¥, CAN {55, PCM HHLIE
Hith, VRM 500 Z%2%j H A1 Arduino #iH)

28 AWG
(29 SWG or .08 ")

B H RN B2 A B & G I 2R H AL N B & (K — 8070, HAERUOS i

R53 45451

o
X

CEE G L A5 it AHAIE B G ROST (R4 D

NTETHUMRIATE R GHE, MINIZRBEHRKAZE LA WRRRZLER
ST WARAEA TR IR 2, BB % AE % 4 s i AT & R53 AT #Y

FLBR A P PR AR FELES T RO o

Iy SRR AT VB S R e COTS 3 #eft, #a1F, COTS iahJT kAl COTS #ig¥h (A #HEA

| K HRA I R Py R8 4 148

HIE I 4 IS RS, 2T B

INFINITE
RECHARGE

COMPETITION

P RS SRR (BREEHAT . SiA i a sUB N B () I HLEATIEE ROM P 10, N A% A
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R56.
(R29-B), ik MfEa) 3 B (R27) , alHmLIA, AR LA N f2fhi] R g 2 AR i (B R66
FREEEIND o A REIFBA RPN 5t AT RN, B R SCH i BT R A 00 BSAER PEL 7 P s A 05
ERIPLAS NS R G2 ] AR A2 -

A, IEFEEROCL, ¥, A, FRBUREKLY (flin+ 24VDC, +12VDC, +5VDC %)

B. 7 B [ T AR 10 R B
PATR R B A 1 A ANIE T AR -

C. HZR I WK I Ak s b, i Bt AR A
D. POE &£ H i LK 2k

SEHHE (CUSTOM CIRCUIT) MNREH A EENIA N HEIR, PDP, Likishlss, k8%

e AR R AT CABOE N RS, IR EALET FE PWM 5 R A . SRR R Rt 7 8 %
SR N e ] e B R AN Il R56 or R73.

WA SRR R LA i 2, IF HUARLL T Z—:

o 1BE (pF) KUK, AR m g AENL S8 NIRRT spL A . (FEGE
e B AN 5 I PR L RS T RE AR . )
o FHPHW AR IR AL IR RGEH PWM 425045 5 VR FF IR 4457

9.8 #ZHl, WSHESARR

R57.
EFbL NIAEAF) | roboRIO [l 4y FRC_roboRIO_2020_v10 or later.

R58.
Ja s ALY T LSRN 2 B ME—RT DU (AL A5 A VR % el 2%

R59.
AN H R B, sl S fbl, sUEH] CATS LUK MRS B2 X4

R60.

HLes N4 1 AN n] 4w 2 National Instruments roboRIO (P/N: am3000)#4% ] (roboRIO 1A%

BOAEATIUE SR IE I V0 AR BR &% . BTSRAE T (1 2h 3 535 B i roboRIO & i #& #E4T
BB Wos IR E A RIS . XA 7 AVEERAE CAN B2 LK Sikfatlds.

—> OpenMesh LM% H 2% (P/N: OM5P-AN or OM5P-AC){EZEH MR AL & 1 54 8 12515

roboRIO DL W 11105 20 2 B JC 28 Mr 2 i B A AR IR “18-24vPOE” ui 11, bty 11 A2 25 FEL YR 28 A

7E: 7F roboRIO Fl% 25 2 (B HUE — N3 He AL AT RE 2 Wits 3 A\ oxt Le 38374 b i
roboRIO & A @k AT S HERR . A NS HERR TR —3 4, "Re S BRI EH
M % H 25 1% 52 2 roboRIO .

HLAS N5 45 W 4% 2 18] () 45 PR il 4

A. 2%
i. HTTP 80: HgGHLETHLEE A LI 5 a4
ii. HTTP 443: $#&HLEIIHLAE A LI SR iEH

ii. UDP/TCP 554: HT h.264 1545 LI B8 a) SE A I S AR Hp i
iv. UDP 1130: Dashboard-to-#l#% A5l ¥dE, B

9 ROBOT Construction Rules
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v. UDP 1140: HL#8 A\ BICRBORESEIE, H$A

vi. UDP/TCP 1180-1190: 445§ HLifid USB X% roboRIO i, I\ roboRIO Kz 3k
TG ML B -

vii. TCP/UDP 1250: CTRE i£WifiR%%4%, Wi

viii. TCP 1735: SmartDashboard, X{[f]

ix. UDP/TCP 5800-5810: BALAEH, XU

W SFAPATAYE B3R T = X v 11, PR AT A3 AR B O SR e 1 (lan,  an i
BMILIEREATE USB L 4% %, AT LA TCP1180 7EAL#s A1 DS 2 [a] R R4 13 %1
) .

B. . AL 4 Mbits /8.

THER, TR RS 48R ™ AT 4 Mbit BRA .
FMS H B¢+ FMS Whitepaper ¥i& 1 < e & AL AL 58 A5 F O B 2 PR AR1E S

BIR FIRST R — V155 R, SRVFMLTT IR 58 81 4 Mbits /PP 4R E R (K2
100Kbit [ THLEs NAZHIALIRZS) , (EAEREEENLN, T2 %l RE ikl 21X — 2K,

R61. roboRIO, DRIVER Station #ft, FoZMFiER i 2s U 0L B B HAER NS, BB ES %
“2020 I RGN TTHH” Getting Started with the 2020 Control System.

R62. {55 LAUKEHIZR &, JHlEE7 UM LA EINLEA
R63.  AREHEMIE AR ICLEE SHLE N#EATIESS . BR 17 R58 and R62 AT R 11 4.

FER] e R S e (BNl MIE RE AR AR & (B T4
D LE R TTAF FIPLAS N BB TR i 2 R AR BRALAME R AR ) A2 el fE %, Hik
R63 A& H

R64.  {EZETCAMF IR asit, P23 o B /& 2k 38 110 TAE A S1TH b A 8% b as PR ASTRR
T

|i%‘zlﬁbl%ﬁ#%%ﬁ%ﬁr%%E%ﬁ%ﬁﬁ%”ﬁﬁﬁi&% (e L, PCM A1 VRM) KA E . |

R65. MLE AMBIUERAZE/D 1/ MEARED 2 N2 kibles AMES4T (RSL)  (P/N: 855PBB12MES5S22)
fFf] RSL 2205 &

ZEREIENLER N L, B E AT PATE 3 R (29 100 HOK)AMNEMHLE WS 54T 8
43 roboRIO _FH“RSL" %1,
S ST ERE AR, 1EEIK 9-13 Bk iE"La" LA "Lb"

oOw»

| 484528 How to Wire an FRC Robot |
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Figure 9- 13 RSL jumper wiring

R66. Driver Station #f}, roboRIO, gLt ANFEHIBLL, HEFHTHY, RSL (W& ANES
S7) 120A Wr#s 2%, Dkt s, k2 GiRYE R29-B) , oLk H:HE 28 M AR S, 18
M DM R AR, I, N, EEARL, HRE, RS, LU B4

157, Driver Station N 25 7] LA Dashboard 3 &% 43 - #14T. Driver Station &
AT B, E A AT PUEE B 75 3R H 2 X3 Dashboard {74,

A LLsE #1 roboRIO H (1) 7 Al g FEARAD

L s 428 1) 2% T 4 R P T b R AT IRV

B AT DL B ok Pl #s, JF i YR N\ i b

WA AT RN, Spike H-Bridge 4k HL#s F I ORES 22 7] LA 20 22355 Snap-Action Wi 4%
B

MLk, FGSFIE 5 2R il i 1 &% B3R bR e i i B

AT DM R R CRIERA D 5% % 8 2 Do K ) & sl N\ B0k 4R [ 21 % b
SHM BT T SE MR R

WRERTH TR B & B, R, Thaghkaess.

B2k P e 2> ML ER DA B 5 2

BRATTF B LR nT AN Jaguar Tik#dilss FR kR, I H E @ BRI I HLEE vl LA #5 4% o
T2 [ 7T AP ) s e i R P 0 42 B o

st DAL T RE D) E], R R/BOER: .

WA RE S HABEE, REASHL S 5% 10 M RE AN A% 518 B HTAH ] o

Al LAFSRR Talon SRX #dli #1051

Xof T ICE M4 s h 25 A (A BE T DU 48 25 %

A LA PDP (3 NS 175 (ANl B MR A0 FL 22 285 Ho At o1 kAR B PDP 3 1 15D

oCow»

vozErxeETxTOmMm

THER, BRARVAER, EEHEANESEMHEIER KRBT, BN BT AEEEX
R, IRAREAEMT IR IEE RMA IR TEER, I2WiAIE AR R 1 Bl 2= 1R
PR o

ARBE “OT” KIEZER, I§SILICE this article.
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R67. 12 (R ELV HEL i Bk O A AR B B A ] 2 4 #AN B B & H2 2 roboRIO (FRE 1 12 AR ELR A
(G0

R68. AR (IRHE R29-B) , fl Rd il 5 AT PWM ik 4 | 5% V3% 2 21 roboRIO _E [ 4 N
1 Cof R 2 0 2k P 85 o 1, e 25 M0 PWM %261 22 21 PWM 3 11D (EL#% ekl it WCP Spartan f%
A Bl AR MXP 3% (R69) o BTN SR BAEM HARIEAI(E 5], {2 Nidec
Dynamo HyikfZ il @5 FRab, 1245 i &t 24 i 4% 2] roboRIO 4l 1/0 #2111 L.

R69.  flRdid MXP 5] Bk, W2t DL A — S AR e

A, EAZEZBUTLA PWM 5]
B. i H T E PWM 5L Sk (PASSIVE CONDUMCOTRS) M4, B{
C. ATHMESNK% (ACTIVE DEVICE) #I 5.

i. Kauai Labs navX MXP

i. RCAL MXP Daughterboard

iii. REV Robotics RIOduino

iv. REV Robotics Digit Board

v. West Coast Products Spartan Sensor Board
vi. Huskie Robotics HUSKIE 2.0 Board

TolE G4k (PASSIVE CONDUCTOR) RATAM 4 B LG, FHiRE 774 B il 75 % A0 /B8t i
FTH MR (Bland sk, FERgs, EIRIZLHIRES) RS,

— AN FEGE % (ACTIVE DEVICE) & BEA5 I8 i it in 41515 F R ) 285 Hb s i) A1/ mle i 6 F
BEVE AR AT R 45

“TEURFR R 2 AE T PWM it Bk sl fa] i AL 51 R X ERE R — A E3h
# (IfRERES) BB —> MXP 51 A GERT 1L H Al MXP 5] 1% R69-B fi .

R70. 4> CAN HhikH2i| & 0 4UE oK H roboRIO HIME SH A AT 0], JRilid PWM CF &4
(R68) = CAN &£k (i 53—~ CAN BBt FAR B L) LMfE S, [EMH AN N IERAE
Al — & b

H3E CAN R ERE IER, A2fRiES roboRIO R IEH, #ial LMEH CAN Sk 8% it fir
HAFEIThRE.,  (WELZTE, K E roboRIO MIELE, JERFTEEE CAN Dikishas
PR AR S5 Ay 2 28R & R57).

R71. &1 PCM AIHK H roboRIO {5 5S4 A= H], BT roboRIO [ CAN S 28iERE (B EgiEsT
F—A~ CAN 22k 5 2% DL TE8E 7 20 1R,

R72. PDP CAN #2251 roboRIO L[ CAN 2682 AHE (Bl 5 —4 CAN M2k % % L5 1E
R RER) .

HRUnfiZE#z: PDP # CAN SRR CRY, 1524 How to Wire an FRC Robot.

R73. CAN &2k 2%+ 3] roboRIO CAN 21
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A, HAWTFSE, (REESEE, ehldkig, 5= RSt URYE CAN &2k L.
B. NRAEMTHE, 22k roboRIO 5 &4k Fi) PDP , PCM Fil/ak CAN ik 548 2 1]
SRR &

4~ Weidmuller CAN 42250 1 N Aetf AN — MR 2k . A W% $% roboRIO, PCM,
PDP 1 CAN ikl 25 ) CAN B ZRERAI SRS, 12 How to Wire an FRC Robot.

9.9 SFHRHF

N T ORIEZ 4, AN R SEF I a6 2 0& H, i AU E I FE s B2 I SRR a8 A .

R74. N7 SgaetE, —BE, EAE Qs K 2 MR, B FAE (this) FEA7HIH L vF
My fEZ o, AR e S EA T AELE N B

R75. FrESshEb 0 ZiE COTS [ahdkE, HH

A, HHEEFEFRFREE 7120 125psi (~862 kPa) , BX
B. wREAEFIUERA N (W R82) , #iE k1% /> 70psi (~483 kPa)

(LT /TR THE" , “ih7”, “ BOKH SR %0 & R75 2K
HE 22 AT 1385 R PR T 7V 9%/ g 60psi(414kPa)fty L a1

R76. i Bnltt e AL R G, RECEIPRESME . FlAMEDL T

ETE AT LAY D)

B E IR T UMB BSOS R GUERE,

P PSEAFAE IR, 2S00, PRI S 4L A <3 o,
WIS A S A B, MR B PR N 2084,

PRZE TR B Mg, e, DhRetkRess.

moow>»

B, ANEOSSBNEEAE A AR TR EEAT IR, B, HUBEE phitk R B - X S BOR
R o T R B AR R 4

R77.  HLES AFRBEARVFI B RSB ST IIH
A. ENEIHEEERDIRE S KOP F L AR ],

FVWUE ] Parker i®[] PV609-2 5 MV709-2.
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B. MEM7EDIRE LS KOP s iy,

#f# F Norgren 16-004-011,16-004-003 5 McMaster-Carr 48435K714.

NI EEA Y, RIS T 2 125 psi (~862 kPA) Jf H RS Bt 2 />
1scfm (~472 cm3/s) .

C. FHREPHH K EAR Ve D85 (29 3 Z2K) 1 NPT, BSPP 5 BSPT $ I ml 8 il s i 2 42
Va 9ot (2 6 =K) sk

D. FHINAENE, SMEEK Ve it

E. EJMEREEE, JEJI3, WahimEshlE CReal2 etim7) , BEEAERER M (3 COTS

g U )

I & R86-A (111 ] g

SRR IR TR Ui D WA IR (R RR A = IEHE D

JEJJATES, R H DR I3 2 AT 60 psi (~413 kPa)

HEFF, AshevtEshds, BEAPITEH

it (White Clippard fig < P / N: AVT-PP-41 [R4M)

& R79 191 2 EHL, 1

R EURSE OK) ilyEas

LR CRREM S BRI E, AU SRS SR R A B
FRERER I a TAZSS ML .

Erxe-IEM

LU s AN A Bh e s, AR O e AT A0 2 A AR -

a. fliEESHRE

b. ¥k COTS 7 UM%

c. RARMK

d. MENSBI ARG —EaSshidi s (B RAEQELS =S5 20

R78. @RS o, WFE LRI E S B K — s, JF AR AT e,
9-14 (Figure 9-14)

A. TF& FRC Fr#ERIZ EHL (R79)

T AVERNIERC A Cansedd, Je s EEMMER (R77-B)
Nason J£ 17F5%, P/N SM-2B-115R/443

2= E S HER %

EFAER (TR L, LAURIR psi Et kPa)

TAEARER (FERTTE T, BRI psi 8 kPa)
TAESE T 28

eMmMoow
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!4— Pressure Relief Valve

 4—— Compressor

Air Storage Tank
Air to “working”

components
(cylinders, etc.)

“Working” Pressure

/ Regulator

CZ ippard

|~

“Working” Pressure Gauge - Pressure Switch

Pressure Vent

Plug Stored” Pressure Gauge

Figure 9- 14 Pneumatic circuitry

R79. fEEAZEFH, Yl LEEGE s U AR G AR 2 AL A AR FR
1.10cfm (~519 cm3/s) Jiti @ 12VDC.

PLEs N BN LA 53— & B BHURE, EPLE A — R R BEH — & 18 2 LR Atk 44
2, TSN ERETA 48 2 S A0k A [F — & 2 5L

VER: Viair C RIS ENL, fem LIEE N 120 18, #id 125 U SWilrsse gt s, Hit
e R75

R80. HL#¥ N\ LAEfE R A SIEHIAIE KT 120 psi (~827 kPa) . I THL2E A HIAERE S IEASAL THLAE A
FIARER -

R81. Hlas N LM TAERE (T s& UL LA KT 60 psi (~413 kPa) , Jf HabZtidd —4
FEEEE, REBCUR A SR

FFE NI4T . Norgren i %% P/N: RO7-100-RNEA or Monnier P/N: 101-3002-1.

R82. HAAZIEHL. ML, KAIFR. ARESE. LR AL VE S RS AERRAE T A
FE o U [R5 303 7 1

HEFF T i B/, (8] 1 5 #8307 =) O AH A AbAE 220 115psi (793kpa) B LAESJE.
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R83.  AURRLAUSCE AT S E R TT 17 5 TH WAL E, LR IR A AR <%

R84.  jtt/5 AN E RSP AL b, BOE I R ) A U i R AR sk (B se A, ek
&) ERE.

5 O 26 /B B DL 125 5P 7 in. (20 861 W) 9%/ (E BRI IME 2 i
IR R, TR R

I R ) FE S T LSS 3 FM Pneumatics Manual.

R85. kI R BRI

A. 7% Nason P/N: SM-2B-115R/443 (1] & S35 91 56

B. AZE T i g T — i (U0 S U T A 2 i) AW 0 [ 4 P A7 S

C. JEAIFHITF P 1) H 2 06 200 B 2 7 B 45 ) 2 FE LI PCM #5111 885 5038 W 48 A roboRIO
F4k e 2% 7ZETE roboRIO

D. 5% roboRIO L, 4% 4 A% roboRIO BN /4% T S A At 4% IR HLEH 7 ) 4k FE 2 1)
R, UABT ARG .

R86. {R{Ti#ESFL (ventplug) WAZifE:

A, EEFIRBNEIEE, ST EERIER, AU G BRI TR ORI A AR R D B, IR
B. TRAENLAS N SN s H 5 (7 23T .

R87. Ui I (i th R4 B e —
9.10 RiZRE

R88. DRIVER Station #{}:H National Instruments (install instructions found here) $24t, JEME—F8E K
HFEEHNFIHNBE SV NEIR, 77 AL N RERES M. WAFRA LR T 20.0.

RVFMETES 55 L L IR B QB @ A& CEICARHBMN, FRENS Kig
17 Driver Station %t

R89.  #RIE T MG TR NAE I 3R e & . HUBGEAF AN AL B 06 20 g AR I AR o
Driver Station (2 Wi {5 2 o &5 706 ZUHCELAE 4595 B0 % v FEAG 20 L SR A o R BE N 45 AT BT 3t
e

R90.  iz4T Driver Station #ff ¥ # R gl i TAF SR AL LRI ML S FMS 38 (A E R 52 #e
LD o BAIRT DL E R DL ) 0o 2 s 5 s 11 ) 1 G ds (91N e dly, USB e e Hds, Rl
PV T 425 45D R FMS LUK W £k EL4%E #2213 Driver Station 8. 220 REWS A2 KA BRIF L 17 1]
Bz e LA DL I 3 1
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SR Z Fe U AL P 4R (L 1) I R Sk EAT B e . X LK AR B HR (It B 2R [ A I 45 8, IR T
LA 24 Lk I 1 PR A5 5

R91. k& —EANRE:

A. I 60 JEF (29 152 JEK)

B. RIS 14 Ji~F (£ 35 LK) (AVELHE L 23 [B) 4% TR s 0B AT AT 9 )
C. mERTHE 6 R 6 Ji~f (£ 198 JEK)

D. KIS | (G26 FLVFIIERSN)

H—A 54 Hi~F (£ 137 JEK) K 2 Fi~F (% X 1) 58 BEARNS KB % B 5% F ol ST 281
FROCMAL, W R[] e B i R A 2L T b, A G26 EfkSE ik Fuli PLAYER STATION
RIS Z Y

THER, BREAEERS, ERERENERE— BN 30 65 (413 &) K25
BE, RAENTREAZERE.

R92.  BRLLIFZIMIRMLIN RGN, A AR oLl 5 5 s Bt T E

LM TLBERRGEE AR T BUERTLEM-RELREF & & . T FRC Kii, 3
BIRAEKEE (e.g. Microsoft Kinect) 3 A HAE T LEm I, AT LU

R93. & AN G AR, BUER g afE s, BT P B B AL AR
AE

el
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10 HlEE S5 GHEEIAN
INSPECTION & ELIGIBILITY RULES

AEAHA T WIS, S H5MIERIET R EERK Y, RO NETb L, LIS H
Hil

FIRFEHE, HHEHIKER (LRI, Lead Robot Inspector) MHTAERAY:, HLIRLE I BIHLAS A A& $0TEA B2k
TERL o ATURE 53 HE £ UF PEAT AT B 22 XT38 N B RTATLAS LARF & R 25K o AL AT DA ATUAS: 03 B8 o LA, 57 0 18
AEATATLES N nfe] & 30 A an & e 8s N 2400

TR BE LT R U ZEE UG IRE Y, AL AR EAE B SRIT R, BRI T I ni % i 14
RISHLEE N EHHU .

PLEE N RVFERIBIENA AT S MR 38, R FTA, LRI, ARG RE WU 1B 38 A 22480
PRI AN 22 4, 84 LB IEAS 2 A 3t Ty s/ AE MU 2 /T, HLER ARG S InZk>] 38

FEBEITAG 2 A, WORMLAS A4 FTA, LRIBGECHHHITT “ 207 1 “=HL7 mEiES e, K12, A
TG, B R LS N BEE 237 PR 2R B IR B h SR 0 s

M. XRVRAIIBME KIS A Hlas A H T ZHURES 4 FRC BV H S .

T EH UM ES K 5 — AR E AN B ) 2 SR e B b — L AR b BLEs AN FE 3,  PLAEIE Bz, 1)
Mo (3R A BEAT 450 T H

1 ZRHLEN S UREE I HBE B O, (BRSO 2 b AT i B (Letn
fli&EreeR, WICEE, MERET, WIICLLIRRNS, srlka A/ s Ei #4)

T EH UM S F ) — e 28451 B 5 HANRR T

a. BAHIFEAMAE
b. FLIERAN B AL 4L &
c. HBIYHBIENHE
d. WS AN ER S A S

AN EENUAE R, R B AN S 1 S — L8244, B HANR T

a. AWK
b. = EHUMRES  0H h 2 — S s L &5 4
c. COTS i

11 B A P 1A P9 2 A0 B 0 2 AU 4 0 58 AR 22 22 D A e A O A& BT B L%
FEMT 11 A B ER AT HLAS A B ZEHURES # R AN AT B L A ) L i
53

JOR o
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FIERE S ESRIRTA I SE TR BAT A& 11 8 FRC AR #3011 96174

a. EEHUMSS K F St H A AT IR A
b.  FEENUEG A HR > hHAMBMA SRR, BMEE O 7 — /D

12. BRI NI 0 Z AL ARSI AU, B RA LS BRI, a4 R R irSm
PR BRBRIR TR, AR DUSRAGA NG 7

AT HERZAREEHE, MLERBELESMLE. MRELETFGZERIARE LA,
BN IRAG A 37 LU B8 TR R AL F

THEMARM, XFF FRC BARR ik S B A A2 s MU R R EE R, ARpEE
ZTR B AR o RSB0 B BARCAE EL R A I LA -

I13. JEFTH R AR SR, RNV IR, A B3 AR B B R i A AR B rh > BRI HLREE K (RSP A
SRR P A AT RIS RCEARTT AN 7 ZAK Y 14 BTG, BT AN 150 B (4 68 A7)
GERE, WEREMF S HEEXR 7 150 B, HLas YIRS & Z8AE iR &, Plas AELSEh A1
RGNS A RS RE) o REHFAIRIGISN (LREQAL, Hait) REEAE 150 B .

14. BRAFBEITHFIRBEKPRIL, EMHLRNRSEETEEZETHAL. YA AL LR AT AT DL AR
LRI B BN, BEE BN L AHEN U I K S SRR, s AU 22 LA e s L as A
RO 20 BR 2 LB 52 MR AR AT S LR RE U o AT BUAGS A4 AEATLAGE AT AR i m A I B B, B EL 3R 22 1) EEfT
THIRES, AKdE 14 AR EIF UG RHLENAEFL — KU 2S5 AR RN EEs, AailgA L
DUEFHUE A BESIN T — 37 Lh 3. HLas NAELE BOE 5 B EHHUR I Z 381018, 24 LRI AHEAK
HIRFHAE

AR A 2 F ST EEFUS G T BRAREITIEs AR B, SRR 2 A B0

A RN EFAAE R ER CngEgRay . B AT
NI EH o A B B R A bR I

LRI YN L]

FAHFIY COTS #f 5 #: COTS #ifF

FEAR TR IR £ b S e W UBR S5 4 ORSF S SRR RAR D
RO, PR ek A E A 13 MU AL 45 440 11 5 S b LA

mmoow
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FIRST® Robotics Competition

15, AEF|FFN 14, ASEFH 14 55000 5 UG A2 R 8 13 A i) 2 B )

A BRI A I AR P AL BT Al R AOBCE. CEEan A s TR i A AR D .
RIMEBA it N, LRI 2 5BMET SR 7 AR E B, anREd w5, LRIFLERA
AR T ORI EEZE A R S VP A — AP E .

FH 1. Hlas Nk CEEN AR , HEERBMIREMHNE B CRED o HLE
N, B A, PLH B (S EERT 68 )1, HiT RS MERHLE NEERS] (HLEEAMW
IHURIEEHE X RE) o 14 ZORPLEF AN FFLAL, BUEIENLES N, LA A, Pl B #i
ZEFIA. 15 RVFPMEENLEN, P A, HLM B HESEE S, rTHHE A BiblH B
RSNk e FIEETE .

2] 2. ML NER CREVI A TE) , HEPBMEREMEHNE B (GRiE) « Ml
A, B A, HlMB S ERERET I3 1168 ATMER. A4 FEHANEHIL, N
TR 13 FIESR, ML A HEBRTENLEE AL, HLas ARG B S 5HUEIH@E, LML B &
LR LR (HZEHM B IR T, BME Y BN A, FRXE S IS g 4 0t
3%, NiEX 15,

261 3: BMEENE)E, Hlas A, LA, BB SEE 175 6 (FT 150 &5 , BMERK
IS AP A, BT 352 )5, BMESUAN B IFERHUR. T =32 E, B
YA T AL A BEFHUS. T 5= 8 B 2Ktk XA AL, EENL
B ST 18, HZER 15 Ja, BMER BEREENLG A BIHLI B KRS Nl T I ELSE.

16. 0 FALE A AL, A Bill of Materials (BOM), listing all items on the ROBOT except those listed in
R11 and their relevant costs per i5 . (BOM) %l T HLEs A _LEx T R11 CLAMPIBTA 9 5 LA SR B 1
RS, K T AR PR A A i 3E B Budget Constraints & Fabrication Schedule, @9 ZRAENIG I H7R .

S BAGE A8 I FIRST 9 1) BOM 4% BOM Template . #¥E & BOM HF Z iR,
BB LR .

17, BURBIKSH, BUAS ADTUENURE. AT %4, HUEE AL BUERURS RO 36 AL, /o e T 24
O, R SRR B A 0 ST T RAE E RAR S

i AT T R A R R A CHRAnR I [ PR RCAS, BUE U EE) o BB LLAMILR 53 ZORATIT HL IR
(R A 7 L

A, iEHLES A LS RETT DS B2 T A5 A L A IOAR SRR R
B. BMAAEHLES N 22 1 2 A BRI AN T T ) i RERETIX

FERURE I A, BAAR AT BE 2 4 BEOR o 22 S LA ROt
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FIRST® Robotics Competition

18. BH¥ESS, MAEIUS. 20 TR — 4 A AR RS AN .
Bloh: RBEH, HEFER, TELER
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FIRST® Robotics Competition

11 LEFRFH]

TOURNAMENTS
4% 2020FRC Fe S #6 F Bdn e Jeb . R b AR TR 3 FIELIE, 43198 G 57 SEk U AR 45
), Rk
Y5 > FABREANITE 8 4 FERTJ6 A LR AE S LIRSS
B BT DA T LLFEA RP 433 e 44 U DA 1 2 WP S BA AN 2 v oA 9
UK TS vk A TR O
11.1 LEEBE

tb#E O E R n b8 RRE S, WE 11-1 (Figure 11-1)

ALLIANCE
Red or Blue PLAYER STATION number
Qualification Match Schedule 1,2,0r3
Event Name \ l
Matches Per Team 10 0] v
Time Description Match Blue 1 Blue 2 Blue 3 Red 1 Red 2| Red 3
Thu 2:30 Qualification 1 1 1 2 3 4 5 6
Thu 2:37 Qualification 2 2 7 8 9 10 » 12
Thu 2:44 Qualification 3 3 13 14 15* j 18

A 16 7
MATCH Start Time  \MATCH Type \ Asterisk (*) indicates
MATCH Number SURROGATE MATCH
Figure 11-1 Sample MATCH Schedule
MIEEAT, LEFEAUEITaamT B, hBe2RmY, LBk, WO 1, BAMA 2, BAH 3, 2Lt iEBAfH 123
BAATL 123 % 37 i 136 T3 123

1.2 55H B35

FEHEWRIE LI B, FHEK (Head REFEREE) BB AYMNIR, (HLSEZMNE . (Flunsgdiith
i, FIRST #H2e A5 FTA DL FE AR N 1) 8K bR A B R 8 o FEATMIIEIL R AR 383 TAE N L (8
FEEHIHC ) BB AN 28252 B A 5 AT AT R Y5 11 3 3R 2502 ) 11 A, I R R TE G5

n SRR L SR K PR AR AR R T LR AR (CQ) A — Wl i v A B [R5 ) I B A A TE
MW BSOS (BNAMBEE LT AR SR), i A X B 2105 4 il X e [l AR ACW B o i)
XA Fidn e (EFG) Kpd, WA 5B EUE BH (0 1L T B X ORI X . AR L, #HH T
PG HEHER 5 B\ G S BN — 3 LUBR G R Jm o BRIk, BA O3 /5 EEAE SR 1A DX 0 L o

Py FMS HIBERUML A ER, FIRST A EEF A CILRIBMAR™ . BRI, FATA & ZREH LB 1
2B A A AR A BSOS HESE R .
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FIRST® Robotics Competition

ARA & B R FT AR SR 1) X, PR ER R AT B (HAnE 238, A AZB
My N2 FEEHLE N T B0 BETVE SR 5 i SR, SEEe i s a4 5D, H
VRIS, AT RELE 1] B A5 JCV5 R O 5E [ 40 715

11.2.1 2 75 HR H)

WEARTMANEERIERAT N, a2 S 5 FIRST 30fk, WEM, 3 amiE 717 9 BT

B 7 SAEMNE /R FA (Rule Violations) Al C1 H AT M4k, AWM XIE FRC S8 F B A& IE
W RAT N, FELEFE P RS T, B s 2 RO BE A%

2L R R AT SR B S AR AR Tob i, TS 28 5 i 26 T R 205

FOE T DL RN, IR, 5 KB & Bt N2 . MRS BB I, BRI 3R
B ORI EN S RS I, BAME S B LI . B AE PR S AU R Bk Tk 4% — K20 B
I, RRAEXS BT 28 — K SR i o 52 2SR sl 20 A 311 A BATL 25 96 Kb T E N R SRR EL 3R, BRI EL
LAR L

— B SO RZ B T SR R LR AR T, 78 S 0 B R ARATIAE A R L BB AT e 5 & DLt Rt
AR PTAT AR N A BB IR T 56— BRs

TBD

Figure 11- 2 Audience Screen graphic showing YELLOW CARD Indicators

FEGR I BRI AR SR A ARG, I ML L Sl 2R % . HCHHK AT R #6 Lk BARLAE 25 5 ZR I 2R A5 (10 54
FRE BB BEHT BL o

FEIRAET T, IR —SCBMIERAT 1, A BB 2 ORI s R R TSk, T8
LBANBREG GBI . 208 S BUBRR A LLAR U BEAS . B WIRAE R — 37 3R P (K X075 Bk
RSN AN P S/ By EXIEAWE el N FiRETR

ANy S CE I
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FIRST® Robotics Competition

Table 11-1 YELLOW and RED CARD application

COEMGEEN 0 aEMERSEHEE

IS IR Al

BT (58— 37 B A 3%

iy e 3 )|

B IEAEST B BRNIHT 52 A L3 . R pA T 1A
TR BT S B EE B2 AR RN B 37 01, 40
PR AT B (RN BB 58 37 5%
1%3E)

RBRERLIE, WIKRFITIELZAT

R A ) 2 — it IR 38

HIRFERR

K B A AR 9T [ BAI9T SE 1 L 3E

S IEHIEMNT (Violation Details) 2445 52 H]

11.3 &%

LRI AT e A AR . HLRMNE N AT RERVEIRIRIT I 1 7R, AT Re i TAE N A UL S 7 b2 100k

B RS2, G/ HE. T (ARENA FAULT) BYJRFAE HAR T

A, BEBOR e, T

a. IEWH, AU IR e
b.  HLEE NI LLFE Bt T FOM M T 10 FL 3RS,

DIPLES NS IR 3t i it an R s T HLER N B TR, ASAR SR e

B. It IR AR dEIE T ok b W7 ik 45 1 o

C. FMS SEUWIEIE & s

D. I TAE AN RZKGR (B 1387 )5 %) Other Logistics 41241

40 R A BB A BRI SR AT LU SR A5 R 10, JF HL A2 I il i e BB LR (Y, mT DAREAT
3,

HIRERIIZIE IR, X RRE R — L8 AE IO T 2 mOIREs, A EIRRI i, HHLE: At

R EEEREE RAZ BN M RIRGUE N, HOAHK AT DL AN I B 2 B A RP
NI

WAL T BIIRES o BN NN H A B A T EEAE H SR L i

R EARHIWT A RN LR A R — LU BRI i B R LG, AR ETE. XL
HART:

a. UK ERHAR Bk BE M, $E RO F AR T AMIDLAS NS SN VE, XA S5 H
LR

b. BB (LIMTHWBIFIAM B MR K
C. JEFy B 1) 5 MU ) (B 1A A5 — 5

ROBOTICS RECHARGE
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FIRST® Robotics Competition

d. ARfTiREEIE BEEIR K AT CRLAEALE B3R Ja 1 AT

11.4 N E

Dy AE G ETT A6 1T 2520 30 208 ITI,  AELIUIE], AT DA A0/ sl B3 i FAE 3 i EICEpL s A
PASRAT AR AR R o LL BRIt T L AR I TR 23 3 AR IR 4 BT o BAT AT DATR) FTA 38 R A i) R i
o

T1. DREBRAENLEN. TP R B %, TRE P KL AT UUITHL, (BAETFHUIRES T AR 3D, A
RESRE R (LRSS, ) , BemsEr, FJEIFR, $8H) [ 8 S A b B A B3

HE: OkES., BIRSEREN, FHE
11.5 4 3%&%
GRS RENE R, ARG GRS AN, AT 45N . 2]
FEFFE WS KAGLE FIRST Robotics Event Results site, 5] F& %7 ik B 2 =2 AL 22 F7E 8, BMEARE i &

ZINEIHIR . FANNEH SRS 3E, (Ha RS R AZ S SE B U RE g S BBk, A
FMS SBENLIERE— R Z L)1,

#1772 (District event) K AZEIH1 F AR 2o HEM DN, 4 IHEASRAEL: > 5.
11.5.1 7 S FRAEAMBA

15D BA I BAATL R PSR IR TS 2R 2] B8 RIS AL (0 . 285 T ORI ZR > 8 b B 17 AR 25 SR BURE 1% 23 0 (9 BT B0 A
[ AR B e A B (RO A%, A A A 3500k £ 265 — S BTl T DA SR IX AN 25 07 M BA (8 AR R I
S BN 5 ERHRRATT 2o A A B AR K B b 3 T K/ RE

BAATL A 231 A2 BT 25 A A BERE N5 > ZE IR A A -

A. HlEs NpZiC 2B HUS AR ZR L n] BE 58 4T TR K 25 2] €10 S f5)
B. R WATAHLES N — e AT kb A S

C. DL FEANAFHIHLAS NAS BEMUAE ] 1

D. AN BAFKI AL A BE b 1AM E

E. WRMIIEESBESINT —8 N FIadE, KA v A e B

11.6 H1EF

11.6.1 NIRRT

TR IR FERER S RRE H, A S T BT IR R A — /N . PR SR SEfE R L & HEY 280 LU 3§, 55—
RENMLHEE —HgE. MESKRB— MR ERER, L3RR (GIEERREN) WS% FIRST
Robotics Event Results site, B R FBIER O ER LR, MM RRE —HILEE,
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FIRST® Robotics Competition

11.6.2 bt 2R 2 HF

FMS 2%l WiE AR LU 38 200k 2 NBRBERT A CRENIRER 3 BL) o IME AR AR BRI LB 22, 55
TEIAE LA N RS 2

B S BT 9 377 LU Z 1) 1R B A KA

BAATLE LA [0 T A e M

WAL 5 4 ] A1 2L RS ER B P R B e /M

BAHL AR IR B S 28 M IR B U/ ME (B FMS BEATLIE S EAT — 3 85 ) B 4% 3%)
BAATLAE 7 21 W5 Ca TR BRI 20 € 35K BEL ) /R HAH )

6. BAMILA I BIEEA I T 3 BB [

BT A BTSN BE A% BE (X3 O 1F], 5 SR A 25, BRAEBMBL R AN LE 3837 IR SR AR AN e N BB . 3K
&L, FMS SBEHUE RIS AN — 3R AT 2G5 IMES SIESN IR E
NBHSIE WR-ADMETHEBNSIE, FERP AR, HEAS I —BRmi1ns =5t &
T B0 5 BRI BB R4 BT S, (EAE R IR P B A0S M S S L B 22 5 A LE 3 A

11.6.3 BHEFAH

ok wdN -~

H4: 4 (Ranking Points , RP 43) 4R 4 BA L BT 78 Bk B3 7E W A 28 b i R B 79 2 19 22 il . RP 2 3R18 1045
HEiE LK 4-2 (Table 4-2)

UL R H LR 23548 RP 43
A SRR LA L3
B. LCSER R KON 2135 B i DL, VA B R O/ RP 493k 36 3
04
C. ARHBAINE. BELELS L ITFRN SN P s T IR T LR 02T (L
C6) , WAL AIBMERA AN T, MLk .

fF44 7> (Ranking Score, RS) JNBMEIH 45 B MER ABMEZ N7 OREAEM B AMZIO , RE 2

(DR
B Z NG SR MR 2 RAEHEA 0 R 4 . 3T LS IR A T Bl 0 HE 2 . R4,
i
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FIRST® Robotics Competition

ARG T RIS T R k€ HE4 Table 11-2.

Table 11- 2 Qualification MATCH ranking criteria

IR PPAKIE

1st HE4 5y

2nd SR A B B

3rd BRI TR R B AT 4

4th RITFBh BLRE 2 F b A 1[5 4815 5
5th FMS FEALHER

11.7 ALKFE
TEEIRTE, PVEAEHIRS RP 4, AT EMA T, EEIKIENEE (Playoff MATCH Bracket) RI&F454)
SR, SRRSO T R N %S .

MY 4y 2 —RFE S 2 IR PN B A5 AR A, AR PERKE 11-3 (Table 11-3) RuE e M. 7EHEIK
FErh, WK B A BUH L FE SR B BT 21k B SR B B AR 1% Eh 23 h 315 0 40

TEREH, TP LSRRG T 22 . 25 =3 LU 3R S AR A B SR A W R, UK P 5%
=3, W NINEFEE, BHEANBCEIE PR SN e AN B AR TR, IR A AR
532 11-3 (Table 11-3) H 5 TUbR T 52 B 38 A B

Table 11- 3 Playoff MATCH Tiebreaker Criteria

1 RABVEBATHARIE B X 70 H 53
2 ZHE S B
3 FR LR AN BT 5
4" AT 3 B i f vkt P 7
57 b ge o %

11.7.1 B B ik 7

FERARIRG ARG, fERHT 8 AR T NSOV B, T \RIRED . ORI 2 AR PRI 5 — Ik B, 28
TR VB . BRI A 7 A Y 2 SCRMIIA EH 2T R IR

AR BRI 1 B B DA A6 B B A IR BB BEANGR, IR A BEASRES IR SR . A RAE £/ B I BA
AR BIAAS, A AARAL FYIBRE A A B T — A, HEER 9 44 A BATLIUN S T a5 )\ BBk B AR BER B BA A

S BB B — 4 A NI R AR E I 1A (— N 3R E — RIART) AR )RR
A R EW OB A (ALLIANCE CAPTAIN) .

BB PG P AL, R A HS 2 80E — ST B SHE AR MDA B kL. R 2R
AT I B TCVE R BRI AEITE X R

B8 KRR OSBRI \BREDD , ARALH B A TE — SO, ZIBBMEARE 51 (7] 5 7 T4
I .

BAATLA32 52 3T A 2 IO IZ IR B — B3 e 4n R\ OKIER B AR AL ) HE 42 EE B AR AR )\ ORBR B ) AL &% H 38335
Wz, A K DLAE ORI B B AL B 2 sk, A TRAL AR B B & B T — A7, R385 9 44
Y BAATL U T Rl oA o5 ) \ Bk B ) B B A
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FIRST® Robotics Competition

IR BMEIE LI, A A BT B TEIE O 2 R, k2 T O BAMMERI B, IR ZE X B
% Playoff MATCH Bracket o #¢fE4 )5, BB BAAOR 4k 5 ) FA BAAT A Y380 - G SRAE 263803 0 /2 ) KR
S IR, B2 AZ B DI B AR AR AR 33 FLAR B IR ST, (BT b B CHEA e ) AT

SRR R )RR B Bk 7 —SCOME, SHESEHENEE 8. O R BRAE R 320 — SCBMEL 2 Jm S2 20T
AR FEH SO

SBRe RIETHY W \BRB 258 — B, AR B B FRIs — SR, B2 UKIRE S B8 7 3
ST

SR A, FT BB B HE AL AR EURAR N B AN O B AN AR (M AT DO B RN, B
BTN TSI 258 BB LT b ATRSE SBME A, SR AR R AT . SR It TAEA
R SRR e Bos )\ SCIMEHE N B kit AR B A BERESZRE AN B AN, BB B4 1ok B
At A -

11.7.2 VK BT PEIR

IR SRR A A 547« TIRFEINTBER &l 11-3 (Figure 11-3)

BAARAEIE Bl P A B KBNS S 2 R 2 Sk Tuli, 25— ikd OREIEFAGUH R BB B0 5H
BB LHAE SIS R LHE 3 Sk Tl WAREHANMES 51X LB AT 2 bl
FEARATTRME BT 8 A A B A A 3 T3 . PMELASRE R M UL L

VUp 22— GRFERT, IR 3% P HE 2 B OB R S HEAE 2L R B . AR DY 722 — R 38)E, R 11-3
(Figure 11-3) _EACAE B2 X BT 1 2 HFAE L0 T7 IRl oA AT I TR rh o 15 B 7 HE 44 e
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FIRST® Robotics Competition

1st Seed
Quarterfinal
Winner
8th Seed Semifinal
Winner
4th Seed
Quarterfinal
Winner

5th Seed
Champion

2nd Seed |

Quarterfinal
Winner
7th Seed - Semifinal
Winner
3rd Seed
Quarterfinal

Winner

!

6th Seed

*If necessary

Figure 11-3 Playoff MATCH Bracket
FEAREE A WG 2 — B ORTR B BEOC AR, MR /2 X7 XS BRI SR Bk (T EL3E 3 Jm 2 JiEID 28 =1
PRI FERZR, R AR X7 BRI E IR, 5 =8 R FES R 2

N T ORIERFT A B BLAE T3 PR 2 Wi 78 R e I 8], USRI 40 R s
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FIRST® Robotics Competition

Table 11-4 Playoff Order

DU — e | DSy — gt |
14 5 5 4 mgéﬁﬁﬁ P ded 1 ek 1
(1 vs.8) (1 vs.8)
M4y —RFE | Moz —R3E .
P4y 2 — 3% . i
%24 seh | Ol e 2 it
(4 vs.5) (4 vs.5) DR 2" 57 2} ]
Moy —RFE | Moz —R3E S
%34 574 mgéﬁﬁﬁ g 3 Wtk 2
(2 vs.7) (2 vs.7)
M4y —RFE | Moz —R3E .
P4y 2 — 3% . i
45 mesm | AL ey 4 .
(3vs.6) (3vs.6) DA 47 I ]
By By g §ﬁ§
2k i 1 o e ;
BB (] BB (] PR 11 (I 3E)
kTR
3 Yol i 2° EE
iy
S ]
IR
T B

11.7.3 Pit X i R8¢

FEMIRZRINS , 1 T 23 A1 Pit X [RI R BRI, A RE 7 2SI K DA S AE LU SR (R B4R IEHLas Ao REBAER T 344
HRFCVFAT 3 A BTSN 2 B L BE Sk X 4E BN A5«

L=

11.7.4

FFE 5 L3R 2 (BT LA — MR E 6 708 1 (F I 18],  FIORE I {52 1R UK 38 LU SR HE RS -

FELEIR T IO, FRI VT R 2 o R A A5 18] o X6 e (4 PRSI B A T LA 6 2 B ) 452 T D
U0 NIRRT I TR 2 Y SE R T v, BRATT S IR B A T8 R R K SR S BB A AT 4 I [ 45
HATTERL 1 %, A B 2L 2T 46 -

FEZR 1 R LK GRS BRI (R R 2 AN BE 2 H LR 1 1

R — N DY SRR IR AL, REEFT P IR R, TR A B Y “ 37t 845 DALk AR S8 4y st v 25
T—Ipte3e.  “IpMUETE T R MBI A B AR (8] — e, 2909 6 Zrd.
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FIRST® Robotics Competition

ARENA
Reset Signal

FIELD TIMEOUT (if back-to-back matches)

BACKUP Coupon Window
(Section 11.7.5)

Team TIMEOUT
Coupon Window
(T2)

BACKUP Coupon Window (Section 11.7.5)

Y

0 1 2 3 4 5 6 7 8
Time (minutes)

Figure 11-4 TIMEOUT Timeline

TR TR AR AT S — U (=

EEBE R (I (R 25 0R AT, BMEMPLE ABRLOZ C AW ERE b 1. R EHEE R, ME
IEIR LR % C7 A

T2, R BMEARZR I 2, W AE BB A B 0y N 2228 AR B S B 500 S0l Ja 19 2 0 2 iR
LRI, WREAFTEEE, IAETUE LI FTFG 2 080 AT IR E 1T S ER I E
BF S5 2 0 E I .

[Fefs ST Rt B 2 40 b S B P R A S 2 Z A |

PSR EIE Tk Rk, W AR AR B I 3R 1 LR RS, B AR EEE ST 25E, SitEEn
Al > AEAE S AT et o 2 70 AR, ARJE JTHIRIKBE 2 th ) L ZR BT

D SRIBC B AR 3 M 4 N R R L LR AS, TAKAE T2 MIREAEAS SAT 58l a 2 70 BF A SR
A5 I TR S T DA A ) A AR eV e L 2 AR B A, A Rl A RO A .
N ARIRIE R N TR b 3 LA N EIRARAE M 2R, RO KA 37 {5 B A T AT ik
11.7.5 B AR

FEMIIREE S, R THLas Nk, R RERR B — N B, HLas AR (5 EA R T

1. HUBE R L84
2. WA, B
3. AR
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FIRST® Robotics Competition

FEIXAPEOL T, 1B AT LA At rh e 3 HE 42 dr i O AN LR B . AETRIK SR, HLas ARz
AN P 5 — LS AR P R BRRR N B 4 B

A MR 4 S BVTLZLRR . i S BT SR R B K e o1, (HEMEARATTROL R AR, ek
pAEINE - 38

FEA BB TRIR IR T 2 B BE 1 5K G B BB AR5 . WRAE B HME 2 )5, IR IS A PLEs At
T, B N BRI T 2 (BEE 1) Hlas NEATEESE.

ZHl: 3XBMAE A, B, C BAHREE S NVEIRTE. B MBS &m0 LR ATE ) URER R
) D Bh. TEVRIRZELLSR Y, C PARINLES NESZ T HUE 43R . BB B v F D BAR
E¥ CBA. CPAKLHENLE Nt R T ShE AR MK %ER (BRAER CBAS it
IAHEIRFRFEESE) « A, B, D AHRHIHEE RIS R FEIH K. A, B, CHID
OAEB BN AT 7 22 Bk Bl 3 3R 1522 il

RN T F B R A 2 —, W ATEFE R FE A 4 ST .

U SRAR AR LU AR ES rh SR R e AT, TR A I 200 £ I ()3 2 73 2 AT 4R A4 B . R =
I TREFE 2 72 ANE], $RAZTERL.

D SR BT AR B AR AT, B IR B B B 4 (0 2 FLA A 38 BB S AT e JE 1) 2 70 B2 YT
BARKARZ G T ML, MRS AFTEEE, MAETUE LRI RITFG 2 280 2 BT

AR A2 1K B B T Ja BATL AR &5 AR i, S0 JEK B A B i ) 22 A R 0 FR VF B AR BB B ol o, b AMIE AT BL
AT — A% N S 3 (RN 5% B A K Sl o A DB

FAIE 1 e AT B AR o B SR SCMB B B i (1, BCHIR AN B 0 FE W RS I B AR AR A28
M, HARWATER . HHIEARFIRRI G, AR T .

T3 Rk 3Erh, HERHATIE TR (PN SE s, ORI A ). BT A A RE SR A2 15 4 B 15 4K
M. ME— SRR It b T 2 T LA N S AR
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11.8 W ARBSREER

PR FEZ P L T 1S AL 8. X 153E (Regional) Bt /5 %% (District) o ASH5E4H/48 1 DAL
XIS 20 ) FIRST S8, BN 7 FR BTG SR, Bty Ty gE, F 2| FIRST & ik3E,

(FAPEFEXKEARXEIE. ATHILRE, FratiiE (District) MHXKURHRBERE,
BEHA. )

11.8.1 A FRES (NMEBE)

District teams are ranked throughout the season based on the points they earn at their first two (2) home
District events they attend, as well as at their District Championship. Points are awarded to teams as
follows:

Table 11-5 District Point Assignment

Category Points

Qualification Round QualificationPoints (R,N, a)

Performance N—2R +2 10
= [mvERF ( ) +12
nv aN (l)
a

InvERF

(For a typically sized District event, this will result in a minimum of
four (4) points being awarded for Qualification round
performance. For events of all sizes, a maximum of twenty-two
(22) points will be awarded.)

ALLIANCE CAPTAINS | Equal to 17 minus the ALLIANCE CAPTAIN number (e.g. 14
points for ALLIANCE #3 Captain)

Draft Order Equal to 17 minus the Draft Order Acceptance Number (e.g. 12
Acceptance points for the team that is 5" to accept an invitation)

Playoff Advancement Points awarded based on team participation in individual playoff
rounds, and whether or not the ALLIANCE advances. See details
below.

Judged Team Awards 10 points for Chairman’s Award

8 points each for Engineering Inspiration and Rookie All Star
Awards

5 points each for all other judged team awards

Team Age 10 points for Rookie teams

5 points for second-year teams

Points earned at District Championships are multiplied by three (3) and then added to points earned at
District events, to determine the final season point total for the team.

If there is a tie in the season point total between teams, those items are broken using the following sorting
criteria:
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Table 11- 6 District team sort criteria

Order Sort  Criteria

1st Total Playoff Round Performance Points

2nd Best Playoff Round Finish at a single event

3Ic Total ALLIANCE Selection Results Points

4th Highest Qualification Round Seed or Draft Order Acceptance
(i.e. Highest ALLIANCE Selection points at a single event)

5 Total Qualification Round Performance Points

6th Highest Individual MATCH Score, regardless of whether that
score occurred in a Qualification or Playoff MATCH

7 Second Highest Individual MATCH Score, regardless of whether
that score occurred in a Qualification or Playoff MATCH

gth Third Highest Individual MATCH Score, regardless of whether
that score occurred in a Qualification or Playoff MATCH

gth Random Selection

The calculation of Qualification performance points is done using the equation (an inverse error function)
in the table above. The equation utilizes the following variables:

* R -the qualification rank of the team at the event at the conclusion of Qualification MATCHES
(as reported by FMS)

* N -the number of FIRST Robotics Competition teams participating in the Qualification rounds at
the event

* Alpha (a) — a static value (1.07) used to standardize the distribution of points at events

This formula generates an approximately normal distribution of Qualification Round Performance points at
an event, based on rank, with most teams getting a moderate number of points, and fewer teams getting
the highest or lowest numbers of points available.

Table 11-7 displays sample Qualification Round Performance points for variously ranked teams at a forty
(40) team event. The system will automatically generate the appropriate points for each team based on
their rank and the number of teams at the event.

Table 11-7 Sample Qualification Round point assignments

Rank 1 2 3 4 19 20 21 37 38 39 40
Points 22 21 20 19 13 13 12 6 6 5 4

This attribute measures both individual team qualification round seeding performance and recognition by
peers.

ALLIANCE CAPTAINS are recognized based on their qualification round seeding rank. This rank is a
result of the rules of the game, which typically incorporate several team performance attributes, and are
designed to eliminate ties in rank. Non-ALLIANCE CAPTAINS are rewarded based on peer recognition.
To be invited to join an ALLIANCE, a team’s peers have decided that the team has attributes that are
desirable. Giving points for ALLIANCE selection also supports come-from-behind teams. A team taking
several MATCHES to optimize their performance may be recognized as a late bloomer by a top seeded
team, even if that performance isn’t reflected in the rankings because of poor performance in early
MATCHES. These points also have the potential to recognize teams employing a minority strategy with
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their ROBOT. Teams with unique or divergent ROBOT capabilities that complement the strengths of other
ALLIANCE members may be selected to fill a strategic niche.

Note also that ALLIANCE CAPTAINS are given the same number of points as the team drafted in the
same sequence. For example, the third ALLIANCE CAPTAIN gets the same number of points as the third
draft. Numerical analysis supports the idea that ALLIANCE CAPTAINS are about as strong in ROBOT
performance as equivalently drafted teams. As an additional minor benefit, awarding the same points for
ALLIANCE CAPTAINS and equivalent drafts lubricates the acceptance of draft offers between ALLIANCE
CAPTAINS, which gives teams out of the top eight the chance to experience being ALLIANCE
CAPTAINS themselves.

This attribute measures team performance as part of an ALLIANCE.

All teams on the ALLIANCE winning a particular playoff series, who participate in MATCHES with their
ROBOTS, receive five (5) points per MATCH won. In most cases, teams receive ten (10) points at each of
the Quarterfinal, Semifinal, and Final levels, unless a BACKUP ROBOT is called in to play.

This attribute measures team performance with respect to team awards judged at the event.

The points earned for team awards in this system are not intended to capture the full value of the award
to the team winning the award, or to represent the full value of the award to FIRST. In many ways, the
team’s experience in being selected for awards, especially the Chairman’s Award, the Engineering
Inspiration Award, and the Rookie All Star Award, is beyond measure, and could not be fully captured in
its entirety by any points-based system. Points are being assigned to awards in this system only to help
teams recognize that FIRST continues to be “More than RobotsSM,” with the emphasis on our cultural
awards, and to assist in elevating award-winning teams above non-award-winning teams in the ranking
system.

Teams only get points for team awards judged at the event. If an award is not judged, e.g. Rookie Highest
Seed, is not for a team, e.g. the Dean’s List Award, or is not judged at the event, e.g. Safety Animation
Award, sponsored by UL, no points are earned.

This attribute recognizes the difficulty in being a rookie or second-year team.

Points are awarded to rookie and second year teams in recognition of the unique challenges teams face
in those early years, and to increase the chance that they will make it to the District Championship to
compete with their ROBOTS. Like our dedicated Rookie awards, these additional points are intended to
recognize and motivate newer participants in FIRST Robotics Competition. These points are awarded
once at the beginning of the season. Rookie year is calculated based on the year in which FIRST
recognizes the team as a rookie.

District teams do not earn points for their actions at any Regionals they may attend, nor are eligible for
FIRST Championship qualifying judged awards at those events. However, if a District team does earn a
slot at the FIRST Championship while attending a Regional event, that slot does count as part of the total
Championship allocation the District is receiving for the season.
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11.8.2 ARDREBREH (NMEIF)

A team competing in a District qualifies for their District Championship by meeting one of the following
criteria:

A. District Chairman’s Award Winner
B. District Ranking; based on total points earned at their first two home District events as
detailed in District Events.

Teams do not earn points at third or subsequent District events, nor at any inter-district or
Regional events at which they compete during the season.

If a team declines an invitation to the District Championship, the next highest uninvited
team on the list is invited, and so on, until the event capacity is filled.

C. District Engineering Inspiration winner (qualifies to compete for the award only)
D. District Rookie All Star winner (qualifies to compete for the award only)

The capacity of each District Championship is shown in Table 11-8. Each District determines the number
of teams that qualify for their District Championship. These limits are based on factors including but not
limited to the total number of teams in the District, available venue capacity, etc.

Table 11-8 2020 District Championship Capacities

District Championship Capacity
FIRST Chesapeake District Championship 80
FIRST Israel District Championship 45
FIRST Mid-Atlantic District Championship 60
FIRST North Carolina State Championship 32
FIRST Ontario Provincial Championship 80
FIRST in Texas District Championship 64
Indiana State Championship 32
Michigan State Championship 200
New England District Championship 64
Pacific Northwest District Championship 64
Peachtree District State Championship 45

11.8.3 DRXEIA G RERE (RMEFIX)
Some District Championships have a sufficient number of teams to justify using more than one division.
Teams are assigned divisions by FIRST using a process developed by FIRST in Michigan.

The process employs a “brute force iterative randomizer” and is executed as follows:
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1. The district team list is sorted in order of cumulative district points earned as described in District
Events.
2. The listis divided into quartiles based on rank (e.g. the 1st quartile has the top 25% ranked teams)
Division assignments are randomly generated using equal contribution from each quartile
4. Three (3) criteria are calculated for each division:
a. Average strength: The arithmetic mean of the district point values of teams in a division
b. Distribution of strength: The Signal to Noise Ratio (SNR) of the district point values of
teams in a division. SNR is calculated as follows:

w

.72
SNR = 10(log—)
o

x = arithmetic mean of the district points in a division
o = standard deviation of the district points in a division

c. Distribution of strength for “top” teams: The SNR of the district point values of teams in
the 1st quartile of a division.
5. The three (3) criteria for each division are compared to the other division(s). If the difference
between the division’s value and any other division’s value exceeds the limits in Table 11-9, the
criteria is not met.

Table 11-9 District Championship Division Evaluation Limits

Two (2) Divisions Four (4) Divisions

Average strength 1 2
Distribution of strength 1 2.5
Distribution of strength for “top” teams 1.5 2

6. If all three (3) criteria met, event organizers publish the assignments. If any of the three (3) criteria
are not met, assignments are rejected, and the process returns to Step 3.

In these cases:

« Division winning ALLIANCES play each other in District Championship Playoffs, employing the
bracket below that corresponds to their District, until a winning ALLIANCE for the event is
determined.

INFINITE 11 Tournaments
FIRST Vo
oIS RECHARGE



FIRST® Robotics Competition

Division A
Semifinal
. PE—
Winner
Division B
Champion
Division C

Semifinal
Winner

Division D

*If necessary

Figure 11-5 FIRST in Michigan District Championship Playoff Bracket

Division A

o Champion

Division B

Figure 11-6 Chesapeake District Championship Playoff Bracket

» Teams participating in District Championship Playoffs earn Playoff round performance District
points as described in Playoff Round Performance.

+ Ifan ALLIANCE in a District Championship Playoff has not yet adopted a BACKUP ROBOT per
BACKUP TEAMS, the ALLIANCE CAPTAIN may bring in only the highest seeded team from
their Division’s pool of available teams to join its ALLIANCE.
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11.9.2 75 ARSI FIRST RURFERIEHF (RMERF)

Districts receive the percentage of 'available slots' at their assigned FIRST Championship location,
rounded up to the nearest whole slot, equal to the percentage of teams they have in their District
compared to the total of all FIRST Robotics Competition teams in the current season who would normally
be assigned to their FIRST Championship location. 'Available slots' are calculated by taking the total
number of slots at each FIRST Championship location, subtracting the number of pre-qualified teams
assigned to that location, and also subtracting a 10% allowance for waitlisted teams, as Districts are still
allowed to send waitlisted teams to the FIRST Championship. Further, this overall calculation uses a
‘snapshot’ of teams that have registered and paid as of a specific day a week or so after season payment
due.

If a District team earns a slot to the FIRST Championship within the season, but is not able to attend, the
top ranked team who has not yet been offered a slot is given the opportunity, and so on, until all slots are
filled. Slots for pre-qualified teams will not be backfilled.

Table 11-10 outlines the District Championship allocations for 2020. Districts determine the number of
Dean’s List, Chairman’s, Rookie All Star, and Engineering Inspiration Awards to present at their
Championship, within a range established by FIRST. The team counts are based on the team
representation of the respective District at the respective Championship. For the awards, ranges are
developed by using ratios agreed upon by FIRST and District Leadership. These ranges allow each
District to represent their own community as they see fit.

For the Chairman’s Award, the ratios range from one (1) Chairman’s Award team for every eighteen (18)
Championship District teams to one (1) Chairman’s Award team for every nine (9) Championship District
teams.

For the Dean’s List Award, the ratios range from one (1) Dean’s List Finalist for every nine (9)
Championship District teams to one (1) Dean’s List Finalist for every six (6) Championship District teams.
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Table 11- 10 District slot allocation for FIRST Championship
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FIRST Championship: Detroit

FIRST 20 1 2 2 2 3 3 1 2 2 1 2 1
Chesapeake

FIRST in 90 5 10 | 5|10 | 15 | 15 | 1 2 1 1 2 2
Michigan

FIRST Mid- 21 1 2 2 2 4 4 1 2 2 1 2 1
Atlantic

Indiana 10 1 1 1 2 2 2 1 2 1 1 2 1
FIRST

NE FIRST 33 2 4 4 4 6 6 1 2 2 1 2 1
Ontario 27 2 3 3 3 5 5 1 2 1 1 2 1

FIRST Championship: Houston
FIRST lIsrael 13 11 1 1 1 1 2 2 1] 2 1 12 1

FIRST in 37 32 2 4 4 4 5 5 1 2 2 1 2 2
Texas

FIRST North 14 11 1 1 1 2 2 2 1 2 2 1 2 1
Carolina

Pacific 28 12 1 3 3 3 4 4 1 2 2 1 2 1
Northwest

Peachtree 16 24 1 2 2 2 2 2 1 2 2 1 2 2

All Districts, regardless of Championship Slot allocation, may award one (1) or two (2) Engineering
Inspiration and Rookie All-Star Awards.

Chairman’s Award and Dean’s List Award maximums and minimums are determined by ratios applied to
a given District’'s Championship Slot allocations. However, Districts assigned to Houston have relatively
larger Championship slot allocations for a given team count compared to Districts assigned to Detroit, and
we did not want these larger allocations to skew award allocations. So, for the purposes of award
allocations only, Championship slots for Houston Districts were ‘normalized’, as shown in the table,
reducing the slots allocated to what they would have been if both Championship geographies had the
same total number of FIRST Robotics Competition teams. This ‘normalized’ slot allocation was then used
to determine award minimums and maximums. As noted, these normalized slot values are used only for
award allocations. The Houston-assigned Districts still retain the full Championship Slots Allocated (the
larger number) shown in the table.
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11.10.3

RORFEEAANFE

6 N FE X it K HEAT IR kM € 2020 FRC A 2 @ % . AN X JE A A WL M Al 7 3 X &
T —iptegE. WWARRFENE 11-11 (Table 11-11)

Table 11- 11 Championship MATCH order

EilJ

O = Red Blue Red Blue Red Blue Red Blue
1 Carver Turing Archimedes Tesla

1] 2 Galileo | Roebling Carson Darwin
3 Hopper Newton Curie Daly
4 Carver | Roebling Archimedes Darwin

2|5 Turing Newton Tesla Daly
6 Galileo Hopper Carson Curie
7 Carver Newton Archimedes Daly

3 | 8 Roebling | Hopper Darwin Curie
9 Turing Galileo Tesla Carson
10 Hopper Carver Curie Archimedes

4 | 11 | Newton Galileo Daly Carson
12 Roebling Turing Darwin Tesla
13 | Galileo Carver Carson Archimedes

5 |14 Hopper Turing Curie Tesla
15 | Newton | Roebling Daly Darwin

IrFRIX A

PRI YL 3 Carver E4fli, Turing BIR, Hopper E 1, Newton 4:15i, Galileo flIF|i%, Roebling & itk
AR M P2 Archimedes [ K 1®, Tesla #7145z, Curie & H., Daly iA#|, Carson £#, Darwin ik/R
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Table 11-12 Einstein Tournament Ranking Criteria
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GLOSSARY
RiZ AR BN (REZEFEXETFIMEXHE, H @R CESETHE#EE)
ACTIVATED During TELEOP, the state of a SHIELD GENERATOR Stage that has
BvE reached CAPACITY and, if required, has the corresponding CONTROL
PANEL action successfully completed.
ACTIVE DEVICE any device capable of dynamically controlling and/or converting a
FEhikE source of electrical energy by the application of external electrical
stimulus
ALLIANCE a cooperative of up to four (4) FIRST Robotics Competition teams
BREE
ALLIANCE CAPTAIN The designated student representative from each ALLIANCE in a
BRERBAK Playoff MATCH
ALLIANCE STATION a 30-ft. (~914 cm) wide by 10 ft. 9% in. (~328 cm) to 12 ft. 10% in. (~393
BER g cm) deep infinitely tall volume formed by, and including the ALLIANCE
WALL, the edge of the carpet, and ALLIANCE colored tape
ALLIANCE WALL The ALLIANCE WALL is the structure that separates ROBOTS from
532k DRIVERS, COACHES, and HUMAN PLAYERS. It consists of three (3)
PLAYER STATIONS, the LOADING BAY, and the POWER PORT.
ALLIANCE WALLS define the short edges of the FIELD and, along with
the guardrails, prevent ROBOTS from exiting the FIELD during the
MATCH
ARENA all elements of the game infrastructure that are required to play
£ INFINITE RECHARGES®M: the FIELD, POWER CELLS, and all
equipment needed for FIELD control, ROBOT control, and scorekeeping
ARENA FAULT it an error in ARENA operation
AUTO The first phase of each MATCH is called Autonomous (AUTO) and
B s Bt consists of the first fifteen (0:15) seconds.
BACKUP TEAM The team whose ROBOT and DRIVE TEAM replaces another ROBOT
A AR and DRIVE TEAM on an ALLIANCE during the Playoff MATCHES
BOM k& & Bill of Material
BOTTOM PORT a10in. (~25 cm) tall, 2 ft. 10 in. (~86 cm) wide rectangle. The bottom
JEHEO edge is 1 ft. 6 in. (~46 cm) above the carpet.
BOUNDARIES 3 in. (~8 cm) wide, 1 in. (~3 cm) tall steel barriers that divide the area
s %5 inside the SHIELD GENERATOR into four (4) equal sized rectangles
that are 5 ft. 3% in. (~162 cm) wide by 5 ft. 10% in. (~180 cm) deep.
BUMPERS {R&4T a required assembly which attaches to the ROBOT frame
BUMPER ZONE the volume contained between the floor and a virtual horizontal plane
AR FEAT. X 35 7% in. (~19 cm) above the floor in reference to the ROBOT standing
normally on a flat floor
BYPASSED the state assigned to any ROBOT which is unable or ineligible to
“RER” RAE participate in that MATCH as determined by the FTA, LRI, or Head
REFEREE
FIRST INFINITE 12 Glossary
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X (REFECCUFECETIMEX R, PR oaESETH#E

CAPACITY the number of POWER CELLS, defined in Table 4-1, that must be

W ERS scored to charge each stage.

COACH a precollege student or adult mentor member of the DRIVE TEAM who

22 acts as a guide or advisor

COMPONENT any part in its most basic configuration, which cannot be disassembled

g without damaging or destroying the part or altering its fundamental
function

CONTROL A. Manipulating a POWER CELL such that the POWER

Eatall CELL is fully supported by the ROBOT,

B. the POWER CELL travels across the FIELD such that
when the ROBOT changes direction, the POWER CELL
travels with the ROBOT, or

the ROBOT is holding a POWER CELL against a FIELD element in
attempt to guard or shield it.

CONTROL PANEL a2in. (~5cm)tall, 2 ft. 8 in. (~81 cm) diameter disk constructed of two

F2 46 (R 45 pieces of Y4 in. (~6 mm) thick polycarbonate, spaced apart by ten %z in.
(~13 mm) diameter metal spacers at regular intervals.

CORRAL the collection area for scored POWER CELLS located at the rear base

)= of the POWER PORT

COTS Commercial off the Shelf, a standard (i.e. not custom order) part

NE TN commonly available from a VENDOR for all teams for purchase

CUSTOM CIRCUIT any electrical COMPONENT of the ROBOT other than motors,

B R pneumatic solenoids, roboRIO, PDP, PCM, VRM, RSL, 120A breaker,
motor controllers, relay modules (per R29-B), wireless bridge, electrical
solenoid actuators, or batteries

DISABLED the state in which a ROBOT is commanded to deactivate all outputs,

R rendering the ROBOT inoperable for the remainder of the MATCH

DISQUALIFIED the state of a team in which they receive zero (0) MATCH points and

B & zero (0) Ranking Points in a Qualification MATCH or causes their
ALLIANCE to receive zero (0) MATCH points in a Playoff MATCH

DRIVER a precollege student member of the DRIVE TEAM who is an operator

PIEF and controller of the ROBOT

DRIVE TEAM a set of up to five (5) people from the same FIRST Robotics

YA Competition team responsible for team performance for a specific
MATCH.

ENDGAME H. #5240 Bt The final thirty (0:30) seconds of TELEOP

ENERGIZED ¥] )3 3R 3& Stage 3 ACTIVATED

FABRICATED ITEM any COMPONENT or MECHANISM that has been altered, built, cast,

T4 constructed, concocted, created, cut, heat treated, machined,
manufactured, modified, painted, produced, surface coated, or conjured
partially or completely into the final form in which it will be used on the
ROBOT

FIELD 26 ft. 114 in. (~821 cm) by 52 ft. 5% in. (~1598 cm) carpeted area

i bound by and including the inward- and upward-facing surfaces of the
guardrails and inward-facing surfaces of the ALLIANCE WALLS (except
Chute surfaces and any surface beyond the face of the POWER
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PORT).

FIELD STAFF it TEA R

REFEREES, FTAS, or other staff working around the FIELD

FMS the electronics core responsible for sensing and controlling the FIRST

IR E 25 Robotics Competition FIELD. The FMS encompasses all FIELD
electronics, including computers, REFEREE touchscreens, wireless
access point, sensors, stack lights, E-Stops, etc.

FOUL JE#t a credit of three (3) points towards the opponent’s MATCH score

FRAME PERIMETER fixed, non-articulated structural elements of the ROBOT contained

AMEIFEZR within the BUMPER ZONE

FTA FIRST E AR 4 a FIRST Technical Advisor

GENERATOR SWITCH a7 ft. 6in. (~229 cm) wide, 10 ft. 1% in. deep (~309 cm), and 4 ft. 6 in.

PFIEFFR (~137 cm) tall assembly that swings from the top of the SHIELD
GENERATOR.

HANDLE a structure that consists of a RUNG and the supporting structure below

NFEEE the horizontal beam of the GENERATOR SWITCH.

HANGING A ROBOT that five (5) seconds after the ARENA timer displays zero (0)

= following TELEOP, it is fully supported (either directly or transitively) by

its GENERATOR SWITCH.

HUMAN PLAYER

a pre-college student DRIVE TEAM member who acts as a POWER

ANKEF CELL manager

INITIATION LINE a white tape line spanning the width of the FIELD and located 10 ft.

WG 2% (~305 cm) from the face of PLAYER STATION 2 to the near edge of the
tape.

INNER PORT a 1 ft. 1in. (~33 cm) diameter circle concentric with and 2 ft. 5% in. (~74

&R cm) behind (i.e. on the ALLIANCE STATION side of) the OUTER
PORT. The center is 8 ft. 2% in. (~249 cm) above the carpet.

KOP Kit of Parts, the collection of items listed on the current season’s Kickoff

THEMS, Kit Checklists, distributed to the team via FIRST Choice in the current
season, or paid for completely (except shipping) with a Product
Donation Voucher (PDV) from the current season

LEVEL 7KIRAS the RUNG is within 8 degrees of horizontal.

LINEUP The list of three (3) teams participating in the MATCH and their selected

FGRER PLAYER STATIONS

LOADING BAY a6 ft. 6in. (~198 cm) tall by 5 ft. (~152 cm) wide structure located

% i between PLAYER STATIONS 2 and 3.

LOADING ZONE a 5 ft. (~152 cm) wide, 2 ft. 6 in. (~76 cm) deep infinitely tall volume with

EHX a triangular base bounded by the LOADING BAY and ALLIANCE
colored tape.

LRI EEVLSHER a Lead ROBOT Inspector

MATCH L% a two (2) minute and thirty (30) second period of time in which

ALLIANCES play INFINITE RECHARGE

MECHANISM HLigk 5 2

a COTS or custom assembly of COMPONENTS that provide specific
functionality on the ROBOT

MXP MXP #0O myRIO Expansion port, the expansion port on the roboRIO
OPERATIONAL mJizfEdRZ | earning at least sixty-five (65) ENDGAME
FIRST INFINITE 12 Glossary
: Vo
ROBOTICS REEHHREE 133 of 132

COMPETITION



FIRST® Robotics Competition

RiZ AR X (REFECFECETIMEXE, PO CES ZTh#E)

OPERATOR CONSOLE the set of COMPONENTS and MECHANISMS used by the DRIVERS

ot and/or HUMAN PLAYER to relay commands to the ROBOT

OUTER PORT a regular hexagon that measures 2 ft. 6 in. (~76 cm) in height. The

AR O center of the OUTER PORT is 8 ft. 2% in. (~249 cm) above the carpet.

PASSIVE CONDUCTORS any device or circuit whose capability is limited to the conduction and/or

TIHE A static regulation of the electrical energy applied to it (e.g. wire, splices,
connectors, printed wiring board, etc.)

PCM J5 h#& Hi itk a Pneumatic Control Module

PDP ECER a Power Distribution Panel

PINNING XN preventing the movement of an opponent ROBOT by contact

PLAYER STATION one (1) of three (3) assigned positions in an ALLIANCE WALL from

EFuh where a DRIVE TEAM operates their ROBOT.

POSITION CONTROL Rotate CONTROL PANEL so a specified color aligns with the sensor for

A B at least five (5) seconds.

POWER CELL a yellow 7 in. (~18 cm) diameter Medium Bounce Dino-Skin foam ball.

RE R The FIRST logo is printed on each ball in black ink. The ball is made by
Flaghouse (PN 1892 YEL) and sold by AndyMark (PN AM-4200)

POWER PORT a 10 ft. 2% in. (~310 cm) tall by 4 ft. (~122 cm) wide (excluding

REED backboards) structure and is located between PLAYER STATIONS 1
and 2.

RED CARD a penalty assessed for egregious ROBOT or team member behavior or

AN rule violations which results in a team being DISQUALIFIED for the
MATCH

REFEREE an official who is certified by FIRST to enforce the rules of INFINITE

B RECHARGE

RENDEZVOUS POINT a5 ft. 6% in. (~170 cm) wide, 12 ft. 6% in. (~383 cm) deep, infinitely tall

L&A volume formed by the ALLIANCE colored BOUNDARIES and the black
BOUNDARY pair that divides the Red and the Blue BOUNDARIES.

ROBOT an electromechanical assembly built by the FIRST Robotics

HLERA Competition team to play the current season’s game and includes all the
basic systems required to be an active participant in the game —power,
communications, control, BUMPERS, and movement about the field.

ROTATION CONTROL Rotate CONTROL PANEL at least three (3) (but no more than five (5))

iz Akl complete revolutions in the same direction.

RP & 44 a Ranking Point

RS H4& 4y the Ranking Score

RSL HLEENE AT a ROBOT Signal Light

RUNG a 1%a in. schedule 40 aluminum pipe (1.66 in. (~4 cm) outer diameter)

i ik with two (2) exposed 4 ft. 7% in. (~141 cm) long sections.

SECTOR A 26 ft. 11% in. (~821 cm) wide by 10 ft. 2 in. (~310 cm) deep infinitely

2L 1V5 7 X 35 tall volume formed by an ALLIANCE’S ALLIANCE WALL, guardrail, and
INITIATION LINE. The SECTOR includes the INITIATION LINE.

SHIELD GENERATOR a 14 ft. 1%%in. (~431 cm) wide, 15 ft. % in. (~459 cm) deep, and 9 ft. 6%

PFIEFFR in. (~291 cm) tall structure located in the center of the field, oriented at a
22.5 degree angle relative to the guardrails.

SIGNAL LEVEL circuits which draw <1A continuous and have a source incapable of
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delivering >1A, including but not limited to roboRIO non-PWM outputs,
CAN signals, PCM Solenoid outputs, VRM 500mA outputs and Arduino
outputs

STARTING FFi5RFA&

the physical configuration in which a ROBOT starts a MATCH

CONFIGURATION

STARTING LINE a white tape line spanning the width of the carpet and located 2 ft. 4 in.

Frisk (~71 cm) from the back of the PLAYER STATION 2 diamond plate
panel to the near edge of the tape.

SURROGATE a team randomly assigned by the FIELD Management System to play

Exp an extra Qualification MATCH

TARGET ZONE a4 ft. (~122 cm) wide, 2 ft. 6 in. (~76 cm) deep infinitely tall volume with

HF5 X35, a triangular base bounded by the POWER PORT and ALLIANCE

colored tape.

TECH FOUL HARJEH

a credit of fifteen (15) points toward the opponent’s MATCH score

TECHNICIAN # A R

a precollege student member of the DRIVE TEAM who is a resource for
ROBOT troubleshooting, setup, and removal from the FIELD

TELEOP The second phase of each MATCH is called the Teleoperated Period
B shr Bt (TELEOP) and consists of the remaining two minutes and fifteen
seconds (2:15).
TIMEOUT a period of up to six (6) minutes between MATCHES which is used to
=R E] pause Playoff MATCH progression
TRENCH a 3 ft. ¥2in. (~93 cm) tall, 4 ft. 8 in. (~142 cm) wide, and 3 ft. 5% in.
b2 373 (~105 cm) deep structure that forms a 4 ft. 4 in. (~132 cm) wide, 2 ft. 4
in. (~71 cm) tall, and 2 ft. 6 in. (~76 cm) deep tunnel.
TRENCH RUN a4 ft.7%in. (~141 cm) wide, 18 ft. (~549 cm) deep, infinitely tall
BREE volume that is bounded by the guardrail, the edge of the TRENCH
vertical support closest to the center of the FIELD, and ALLIANCE
colored tape.
VENDOR a legitimate business source for COTS items that satisfies all the criteria
BF BN listed in the Robot Construction Rules' Overview section.
VRM Hi 1 5 1R a Voltage Regulator Module
YELLOW CARD a warning issued by the Head REFEREE for egregious ROBOT or team
R member behavior or rule violations. A subsequent YELLOW CARD
within the same tournament phase results in a RED CARD
KERE
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